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Studebaker craftsmen Glen ond Horold G. Bovey ore known ox “electricians first closs”—a father-ond-ton team of fool maintenance 


Studebaker father-and-son craftsmanship 
helps to reduce repair bills 


3 Most car mechanics will tell you, a 
Studebaker seldom needs serious 
repairs if it’s treated half-way right. 

Men with deep-rooted pride in good work 
build wear-resisting stamina into every 
detail of a Studebaker’s structure. 

These craftsmen come largely from the 
community where Studebaker has been in 
business for 99 years. 

They’re solid citizens keenly aware of 
their responsibility to the public for main- 
taining the generations-old Studebaker 


standards of quality. Impressive numbers of 
them are members of father-and-son teams. 

If you want to get more mileage out of 
your car—and out of today’s dollars as well 
—decide to do your driving in a gas-saving, 
repair-saving Studebaker. 

You can purchase one that’s exactly suited 
to your needs at a surprisingly low price. 


Builder of trustworthy cars and trucks 


(©1951 The Studebaber Corporation, South Bend 27, Indiana, U. 8, A, 


NOW! BECOME EXPERT AT 


Radio-Television 


and TELEVISION 
Experts—Starts 
You BY SIMPLE LOGICAL STEPS From 
Basic Theory to Advanced Problems of 
ir, Installation, Color TV, e 


OW you can do ANY Radio-TV 
installation, sevice, ot repair job 

like “an expert; operate. field-testing 
equipment; understand problems of TV 
broadcasting, FM-AM transmission, etc 
You can step into a good-paying job— 
or start your own service business, And 
you can train yourself for your carcer 
AT HOME .. . IN YOUR SPARE 
TIME... with the McGraw-Hill Basic 
Course in Radio and TV. 


The men who wrote this com 
plete 4-volume course are among 
the outstanding radio and TV in: 
structors in America today. They 
are practical, shirt-sleeved techni 
cians. They’ know the questions 
you want answered. Every detail 

is clearly explained in over 


Pom SERVICING “how-to-do-it” illustrations, 


cross-section diagrams, etc. The 


Fidler review questions and answers 


Circuit, Analy- 
sis" Functions 
Of a Receiver © 
Vacuum Tubes 
Cirenits: Derector, 


DC Reinsertion * Antennas, Trans- 


pooa== 
FREE 10-DAY TRIAL COUPON 


MAKE GOOD 
MONEY! BE 


YOUR OWN 


‘nail down” everything you learn, 
At-a-glance “trouble-shooting™ 
charts. show how to diagnose ine 
stantly any radio of TV breakdowa 
and how to repair it expertly 

and, quickly 

The course will pay for itself 
many times over. It'can qualify a 
beginner for FCC's Ist-Class. Li 
cense test; gives an experienced 
technician ‘more confidence, shows 
him new tricks. 


SEND NO MONEY 
Mail coupon below to examine this 
complete four-volume course FREE 
for to’ days, No obligation , WITH 
course, you get ABSOLUTELY FREE 
{to keep ‘whether oF not you keep 
Sourse) a ‘aluable illustrated 
Successful Soldering.” (reg. Pr 


fo) 

ox ar rapt, ies 
vos FREATEL Benin titted 
peal TEE ae dry on 
delay, Mail coupon at once! 


Picture and FM 
Alignment * Pic 
ture Tubes © VHE 
and UHF transmis. 
sion, reception. 
Operating » Oscillo 
scope * ete. 


TELEVISION. SERVIC. 
NG, 


mission Lines * 
Test-pattera, Pic 
ture Analysis * Lo: 
calizing Reception 
Troubles + Inte 
ference Remedies 
Deflection Circuits 
» High-voltage and 
Low-voltage Power 
Supplies * etc 


Amplifier, Tube Os 
cillater, Power Sup- 
ply, ‘Transmitting 
and Receiving * 
‘Audio Units * Test 
Equipment * etc 


ELEMENTS OF RADIO 


24 big chapters: 
Multimeters * AC 


Bversthing you want, to 
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eating methods, Stank i 
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327 West 4131 St., New York 18, N. Y. 
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The world on your shoulders 


What's ahead for that baby of yours? 
Happiness? Security? A good education? 
These, of course, and everything else you 
can provide. For, above all, you want to 
be a good father — and a good provider. 

That’s why you'll find so many young, 
married men enrolled with the Interna- 
tional Correspondence Schools. The aver- 
age I.C.S. student is 28, employed, married 
and a father. His biggest concern is se- 
curity for himself and his family. So he 
works days and studies nights. And inside 
of six months, the average student reports 
a pay raise or a promotion or both. It’s a 
record that we at I.C.S. are proud of — 
and a record you can duplicate. 


You owe it to yourself — and your family 
—to find out more about the “security in- 
surance” that training provides. Inform: 
tion is given free and without obligation. 
You need only mail the coupon. 


Remember, the world is on your shoul- 
ders —all ten, precious pounds of it. 


BOX 7693-M, SCRANTON 9, PENNA. 
‘Without cost or obigaton, plese send me ful partcalars about the course BEFORE which | have marked X 


Reena 
Retriasrat 
Steam Fit 
rr 


‘Courses 
“Auto Teebnean 
to Bete Technician 
Body Rebuilding & Refinishing 
ical Courses 


Special ution rates to members ofthe Armed Forces. Canadian residents send coupon to toternationa! Corespandence Schools Canadian, Lit, Montreal, Canada, 
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= PROTO means 
PRO fessional 
TDols! » 


Our puncharoo is boasting that PROTO tools are 
designed and manufactured for professionals. 
These tools h ted designs, are accurately 
made from special alloy steels and are seientifie- 
ally heat treated. Asa result, they fit right, handle 
easily and stand hard work for many years. To 
buy truly professional tools—see your PROTO 
dealer. 


Send 10c for 68-page catalog to 


PLOMB TOOL COMPANY 
2257F Santa Fe Ave., Los Angeles 54, Cal 


Redesigned PROTO oper © 
i wrenches have 
heads, om ronger designs, smooth 


sh, revised lengths. 


Picture Features 


How Aluminum for Airplanes Is Madi 
Dial Switches Message Tubes. 

Furnace in Roof Pond Heats House. 
Air Force Inventors Keep "Em Flying. 


Mechanics & Handicraft 


How Experts Build a Snow Man... 
Hot Tips on Car Heaters. 
Report on Kerosene-Fed Cars. 
Can You Start a Hivos Car?. 
m: 


Living-Room Pony for $ f 
Make Plywood Doll Furniture... 
Gay Wooden Jewelry Is Fun to Make. 
Making a High-Speed Drill Press. 
A Table for Your Electric-Drill Saw.......230 
How to Thaw Frozen Pipes. 934 


Departments 


Letters 
I'd Like to See Them Make.. 
New Ideas from the Inventors. 
Aids to Modern Livin; 
Keeping the Home Ships! 
Know Your Weapons. 
PS. Minute News and Not 
Hints from the Model Garage. 
New Tools... 


Craftsmen at Work. 


NEXT MONTH: 
Want to Own a Railroad? 


This impressive scale la 
a set of toy tinplate trains. 


out grew from 

In an article 
its owner tells how 
to start your own model railroad with 
what you alres have, how to get the 
track up off the floor, and how to improve 
the system on a fun-as-you-go basis. 


in the January i 
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Don't Renew Your TV Service Contract! ...Don't Buy A TV Set! 


UNTIL YOU READ THIS! 


E up to°100 aYear 
on Your TV REPAIRS! 


SAVE UP TO °150 ON A NEW TV SET! 


You Can Fix Your Own TV Set 


Sh 


Now!’ Easily « Safely « Quickly with 
Sensational NEW TV OWNER’S Guide 


++-dust Published! 


Fix Any Set-Any Make 


‘The Biggest, Most Complete TV Owner's Handbook Ever Published! 


All The Money Seving Information You Want—fasy To Follow— 


Repairs In 1 to 5 Minutes—Only Tool Needed Ix Screwdriver! 


[AT LAST, James Contos, Chet Engineer of lead 
ing electronics corporation, for years in charge of 
servicing N. ¥. department sore TV sets, hay 
Jost published his BRAND NEW TV OWNER'S 
GUIDE-the book that saves you money every 
tine you open it? 


YES! We Will Send You This Amazing New 

‘Book For A Full Year! We Guar- 
You Now Own A TV Set, Or Plan 
‘ou Will Save 865 to $200 Thve 
fon't cout you a penny! 


‘YOU PLAN TO BUY A TV SET 

This Book Shows Yow How Te 

harap Te Wall The Pica When Yow By! 

et The Bert Pale St For Towers 

nt Te Watt For When BuyinglDurt Be Cheated 
“Tu Top Trade Valo Ow Your OM Stl 


You Everything Yow Have To Know 
Are you one of the thousands needlessly 
plagued by troubles and distortions on your st? 
‘are you stil throwing out $5~$10~$20 every 
fie a service man twists a knob on yOur set. oF 
urns the same screw you can turn with your 
(humbnail? Tanti foolith to apend $65 or $100 
fora service contract snd then wait 3 0r 4 days 
for repairs? -scwhen its to eaay to hx your set 
‘yourself, AND SAVE! Save up to $75 of special 
Sitennan, color converters, fiters-SAVE 65 to 
‘$200 IN 1 YEAR! 
‘Clear—Simple—You Can't Ge Wrong 
No Tochnicol Blograms—Easy os A8-£ 
ith Hundreds of "Show-How™ Pictures 

“This new TELEVISION OWNER'S GUIDE 
{a so complete, 20 eary to follow, so FOOL- 
PROOF, its like having » top-notch television 
tngineet right st your elbow! Regardless of the 
‘make or year of your set, HUNDREDS OF 


wl 


BEDFORD COMPANY 
Dept. PS! 699 Madison Ave. New York 21,¥Ys 


Send No Money 


“HOW-TO” PICTURE 
INSTRUCTIONS track any 
{rouble right to ts source, show you exactly what 
toda, and then lead you step-by-atep through (he 
‘cevire repair! Ws 90 easy, and there's abeolutely 
tno danger when you do t out 


one effects. ines 
Dburne out tubes, bur 
tubes, even if you' 
set before! and without spending one cent for 
‘special equipenent! 
1001 Maney Saving Tricks 

Learn the 1001 money-saving shortcuts and 
protessionel tricks that take all the expensive 
FRecus-pocus™ out of television. Learn how to 
save upto S0% when buying your set, istalling 
Your set. adding accessories. Know when you 
needa serviceman, and when you don: what has 
{fo be done, how much i should cost, how to ad 
just rear set controls. ce best reception. Even in- 
Ecce» chapter on Radio Repairs! It the moxt 
Complete. authoritative, up to-the-minute volume 
on television ever published and its yours to use 
for an entire year at our risk if you send today! 


BS oe 
Ei seeing tlt Years 


GUARANTEE 


AIGRAGUE ARIES LIESIR 


SOMAERE EC ECE CLL LL 


FREE! 


MAGIC “TROUBLE SporTER” 


Now! Spot Your TV 
Trouble ot « Glance... 


and see how to fix it, fast, 
Bie 11 by 44 inch chart pictures 
225 of TU eatin You ante 
Shatoastonen Howey 
few samples of the many Tops 
yes te mating youre, he 
Eien saving 15 f9 438 
sy te 


vert en 
eet 
Siete 


‘etn tert? sree? 


Ce) 


‘SAVES You MONEY 24 Ways! 


This Book Shows Your 


‘Gestemen; Without cbiation, plese rsh me the nay 
Se Giters CUBE fer no rot sxaminton ord 
ar rnina m a H8 p 
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They’re headed for 
new frontiers 


Eacu year the Bell System selects hun- 
dreds of engineering graduates from 
technical schools, to find the answers to 
communications problems through the ap- 
plication of science and technology. A 
specifically qualified group joins Bell Tele- 
phone Laboratories to develop tomorrow's 
telephone system —also, in the present 
emergency, more powerful electronic 
devices for the armed services. 

They come — thanks to the competence 
of our nation’s educators — with an excel- 
lent grounding in fundamentals. To equip 
them still further, the Laboratories operate 
a school at graduate level for advanced 


BELL TELEPHONE LABORATORIES 


Exploring and inventing, devising and perfecting, for con- 
tinved improvements and economies in telephone servi 


At the Laboratories school for communications 
development training, the curriculum includes elec- 


jing and trans 


mission, Each subject i id to the latest 


fields of telephone researc 


communications studies, 

The new men receive an intensive course 
in the latest theory and techniques. At the 
same time they take their places as mem- 
bers of the Technical Staff doing responsible 
work which, with their classroom instruc- 
tion, reveals where they can make the most 
of their aptitudes. 

More than ever America’s future must 
depend on men and women trained to think 
ahead in technology — for tomorrow's tele- 
phones or national defense. By helping 
them, the Laboratories help make Amer- 
ica’s telephone system the world’s best, help 
the armed forces keep our country strong. 


5 


REASON #1. If you were an expert accountant 
right now, chances are you would find yourself 
among the highest-paid of all professional men 
and women. Even back in “depression years 
surveys showed that accountants earned more on 
the average than men in other major profe: 


REASON #2. The demand for accountants is 
great—everywhere. All businesses must have 
trained accountants to cope with ever-growing 
requirements. It’s a profession offering wide op- 
portunity—always—to the man who knows. 


REASON #3. You can fit into any business, 
anywhere in the country—because accounting 
rinciples are universal. Think what this means 
in terms of security and independence! 


REASON #4, Accountancy is open to all. Any 
man or woman of good intelligence, who enjoys 
figure work and is 

willing to follow 
LaSalle’s systematic 


Other LaSalle 


‘problem method” Opportunities 
plan, can rapidly CRA Comes 
qualify for a Tighly Afecitesrgt 


Srubitzble,. enjoyable 


LASALLE EXTENSION 
UNIVERSITY 
4I7 S, Dearborn St., Chicago 5 


Shemanshie 
cone ‘Management 


‘Bitehine Shorthand) 


reasons why 


ACCOUNTANCY 


offers you MORE MONEY .™ and SUCCESS! 


lifetime career . . . and he doesn’t have to finish 
his training before beginning to “cash in.” 


REASON £5. Without losing a day from your 
resent work, you can prepare in spare hours at 
at low goet, under LaSalle’ step-by-step 
of “learning by doing.” This 
ts for LaSalle’s remarkable 
ly 10 per cent of all 
Certified Publis Accontants in the 
and of having put many thousands of others into 
high-paying careers. 
Send today for LaSalle’s interesting booklets, 
‘Accountancy, the Profession That Pays,” and 
Learn about the five great 
--.and LaSalle’s time-tested 


lem Method 


these fact-filled 
or obligation. Mail the coupon Now. 


LaSalle Extension University 
nce Institution 
Dept 120311417 5, Deasborn St Chicago 5,1 


free of all cost or obligation, 
Mlustrated ‘boot “Aecountancy. the Profession hat Bayer 
fand the booklet “Success Heports”—send also "Ten Years” 
Promotion in One"—a book which has helped many men. 


your 48-page 


Name. Age. 


Address... 
Gity, Zone, Stale. 
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‘New portable radiotelephone, of less weight but longer range, designed and built by RCA engineers, 


Longer range, but lighter weight 
tor the ile whog Ridophone” 


You've read how useful our Armed 
Forces found their portable “walkie- 
talkie” radiotelephones. But now this 
almost indispensable military instrument 
has become even more efficient. 

At the Signal Corps’ request, RCA engi- 
neers undertook to streamline the older, 
heavier model—which many a soldier of 
World War II called “the backie-breakie.” 
Following principles of sub-miniaturization 
—pioneered at RCA Laboratories—every one 
of its hundreds of parts was redesigned. 
Models were built, tested, rebuilt, and finally 


RCA came up with an instrument weighing 
only 29 pounds. Its range is double that of 
the World War II model. 


Bon 


soe oe 


Sce the latest wonders of radio, television, and elec- 
tronics at RCA Exhibition Hall, 36 West 49th Street, 
New York. Admission is free. Radio Corporation of 
America, RCA Building, Redio City, New York 20, 
New York, 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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wear MECH Al Ni Wants to 
Every Know 


AUDELS AUTO MECHANICS GUIDE. $4 
‘A practical quick ready reference book for auto mechanics, scrvice 
‘met, overaiors & owners. Explains theory. construction & servic- 
{ng of toadeen motor ears, trucks, buses & auto type Diesel engines. 
1860" pages, fully. ilustrated. 13. chapiers, Inlexed. A standard 
oot fore mechanics. New Hydraulte & Fluid drive covered 


AUDELS TRUCK & TRACTOR GUIDE. $4 
op Companion—1300 Pages—T8 Chapters Fully Iilus. Covers 
Dies SoiorsCovstractionQperatieMalntenation“He- 


‘AUDELS MACHINIST “kK TOOLMAKERS 
JANDY BOOK. $4 


naan 15 ction. 
Matiematten tor 
le "0 


«Solem Mactine Shop 
‘Draw. 3-—Caleula 
tow 10 


‘Over 400 ayes. Hi 
‘of electric and aceislone welding including irplane work 


$2 AN AUDEL GUIDE IS A GOOD FRIEND! 
Drink tesla — Step Up Your Own Skill with the Practical Facts ond Figures of 
Your 


ies & Builders, Covers all. types of 
Mp a atrolnne, 416 pases, 


AUDELS MATHEMATICS & 
CALCULATIONS FOR MECHANICS.$2 Avda Guide in your home. Stort the Easy Payments if satisfied,, 


Mathematics for home stuly or 30 ile 
Practical. mathematies from Next correctly. ww — CUT HERE~———og 
any, correct methods covering 


AUDELS SHEETMETAL HANDY BOOKS! AX : T™ AIL ORD ER 


Pg ag yg er : sao 23 su." 
AUDELS SHEETMETAL mangd & Mae coh at on erased 
PATTERN LAYOUTS. ! Brenere eis. 


‘aia price, otherwise | will return 


a 


TWACHINISTS MANDY BOOK, 1630 Pages. . 
WELDERS GUIDE, 400 Pages hed 
BLUE 


PRINT READING, 416 Pi 


MATHEMATICS & CALCULATIONS, 700 


2 
AUDELS PLUMBERS & STEAMFITTERS. 

GUIDES—(4 Book Set).... .$6 

S4 Beok Sete sc 38 


phat 
Vola.—-1070 Pages—-364 
Frutions, Bach Vol. Bold Separately, $1.50 x Vol. 


gupets. OIL BURNER GUIDE. 
AUDELS CARPENTERS & BUILDERS Practice! 
GUIDES—(4 Book Set). ....$6 ends Books 0 


E 
ELECTRIC MOTOR GUIDE 1000 Page 
ELECTRIC WiRING DIAGHAMS, 272 Pages 
ELECTRICIANS EXAMINATIONS, 290 fags. 
Ww 

t 


LECTRIC POWER CALCULATIONS, 425 
/ANOY BOOK OF ELECTRICITY, 1440 Pages. = 
LECTRIC DICTIONARY, 9000 Terms. 

ELECTRIC. LIBRARY, 7000 Pages (12 Book Set) 1 

MARINE ENGINEERS HANDY BOOK, 1258 Pgs. 

SHIPFITTERS HANDY BOOK, 250 a 

REFRIGERATION & Air Conditioning. 1280 

MILLWRIGHTS & MECHANICS GUIDE. 1200 

POWER PLANT ENGINEERS GUIDE, 1500 Pages 

ENGINEERS & FIREMANS EXAMS, 525 Pages 


© GARDENERS & GROWERS GUIDES (4 Book Set) 
(G CARPENTERS & BUILDERS GUIDES (4 Book Set) 
1G PLUMBERS & Steamftors Guides (4 Book Set 
| MASONS AND BUILDERS GUIDES (4 Book Set 
© PAINTERS & DECORATORS MANUAL. 430 Pgs, 
[ HOUSE HEATING GUIDE, 1000 Pages ; 
OIL BURNER GUIDE, 384 Pages. . - 
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I Will Show You How 
TELEVISION 


YOU PRACTICE 
SERVICING 


=) with Equipment | Send 


Américas Fast-Growing 
Industry Offers You 
SUCCESS GOOD pahjtn 


ID rorutar science 


OTE train at 


Home 
Time 


YOU PRACTICE 


As part of my Communications Course you 
build the low-power Broadcasting Transmit- 
ter shown below at right, learn how to put a 
station “on the air,” perform procedures de- 
manded of Broadcast Station operators, make 
many tests. This is just one of many units you 
build with parts I send, An FCC Opera- 
tor’s License puts you in line for a good 
job in Radio or Television Broadcasting MAIL 


courses provide PRACTICAL EXPERIENCE 
with eircuita common to both Radio and 1 COUPON 
Vision. Remember. the way toa success(ul 

Gareer in ‘Television Ia through experience In 

Radio. 


Keep your job whi 
Televition. prinelph 


stilt 
3 phot 

‘or Communications 

ac ls yours {9 keep: ACT NUW! Send fur 
DOUBLE. Fre 
FREE. ‘The coupon en 

titles you to Sample Lea- 

ly 1 s Coupon entitles you to Sample Les 

Tourn Fudlor “THE ABC'S OF SERVIC- 

on at home. Shows how pictures and 


il niso "reeelve ty = 5] ARMY, NAVY, (>) 7 


64-page book, "How to 


a Succeas, tn. Radio- Sf AIR FORCE 277 
cri enn a 64-PAGE BOOK 
Moing. earning! ee’ pho- 


tos of equipment you 
practice with at home, 


You also get my 64-Page Book, “How 
extra prestige, more interesting to Bea Success in Radio-Television.” 


Send coupon in envelope | duty at pay up to several times |$ Read what my graduates are doing, 
Pt pomteon penny postal: | a peivate's base pay. You ar earning, see photos of equipment. | 
Dept. INB National Raz | also prepared for good Radio-TV 


dio Institute, Washing- | jobs upon leaving service. Mail Mr. J, E. SMITH, President, Dept. INB 
fon 9, D.C. Our 38th | Coupon TODAY. National Radio Institute, Washington 9, D. C. 


see Mail me Sample Lesson and 64-Page Book, (No 
salesman will call. Please write plainly.) 


NAME. z= AGE, 


|] Radio Operator TV Operater 
} with ABC _ with NBC 
“Four years azo, 1 was “Lam 2 TV Operster § ADDRESS. = 
a bookkeeper with eaiployed by . 
fe] and Sto mouth “salary B uties bere H 
trator with N'key “station of the with television vontrol work, Glad TTY. - Sac BEATE: 
‘American Mroadeasting Company net= Tam ‘in. ths Approved Under G. I. Bill 
Work"'—"Norgan i. Ward,  Bidge- sion” fi 
Reid’ Park, New Jersey ‘Arlington, Virg-0-3 
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OO: 
WHAT SECRET POWER 


DID THIS MAN POSSESS? 


Benjamin Franklin 
(A Rosicrucian) . 


WV sass chs snc gress iptow Hee any 

one—man or woman—achieve greatness? Is 
it not by mastery of the powers within our- 
selves? 
Know the mysterious world within you! At- 
tune yourself to the wisdom of the ages! Grasp 
the inner power of your mind! Learn the 
secrets of a full and peaceful life! Benjamin 
Franklin—like many other learned and great 
men and women—was a Rosicrucian. The 
Rosicrucians (NOT a religious organization) 
first came to America in 1694, Today, head- 
quarters of the Rosicrucians send over seven 
million pieces of mail annually to all parts of 
the world, 


The Rosicrucians 


SAN JOSE + (AMORC) + CALIFORNIA 


THIS BOOK FREE! 
Write for YOUR FREE 
COPY of “The Mastery of 
Life"—TODAY. No obliga- 
tion. No salesmen, A non- 


MASTERY OF UFE 


profit organization, Address: 
Scribe C.MX. 


SEND THIS COUPON 


Scribe C.M.X. 
‘The ROSICRUCIANS (AMORC) 

San Jose, California 

Please send me the {ree book, The Mastery of Life, which 
explaing how I may learn to'use my faculties and’ powers 
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., GREAT OPPORTUNITY 
FIELDS! 


| TRAINED YOUNG AND OLDER MEN—VITALLY NEEDED 
IN NATION’S GIANT DEFENSE PROGRAM 


Where do you fit in today’s gigantic Defense Program and Industrial 
men will play an important part in vital fields. ci sion-Radio are essential to our 
Defense Program in both Industry and Armed Forces, assigned to a dull, low pay, no 
future job. Ge ing and be ready to pick one of many job opportunities or get a better rating if 
drafted. Today it's not how young or how old you are that counts, 


HePistoa) Maancdat datisiowia™™ "> LARGEST, OLDEST, BEST 
2: AViraLJop IN INDUSTRY, iF NOTIN DRAFT. EQUIPPED SCHOOL OF 


NOT “HOME-STUDY” COURSES [TS KIND IN THE U.S. 


Our famous Television-Radio Practical-Techalcal method 
faperience on ata flag of equipment 
i 


ELECTRICITY 


Rave been 
INCLUDING INDUSTRIAL ELECTRONICS 


nsion? Trained young and older 


Mail Coupon for 
Big FREE Book! 


Whether you prefer 
ieitadio 


Nipment at 
tome enc 


Stew 

ied men in wood jobs 
ing Television-Radio —tlon.ete 
own. fraduates Send for BIG PREE B 


Govns START NOW—PAY LATER | 


Don't let lack of money hold you back. You can 
finance most of your tuition aed pay for it later. tn 
easy monthly payments. Special plan for men of 
draft age. Well help you get part time work. if you 
heed it, to help pay living costs while at Coyne. 

G.I. APPROVED 


KE, President 


amare seen? | 
Bn 500 5, pasiineGepees-73H | 
theaeci2 i 
i 


ELECTRICITY TELEVISION 4 RADIO REFRIGERATION ELECTRONICS! CITY. STATE... 
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Get a new Fram Replacement Cartridge for peak 
protection against engine-killing sludge! 


<< ea 


GET MORE MILES of care- 


‘They have ex 
dirt capacity. 


THE DIPSTICK TELLS THE 
STORY! When your oil shows 
dirty, it’s time to install a new 
Fram Replacement Cartridge? 
Or, if your car has no oil filter, 
install a Famous Fram Oil & 
Motor Cleaner. 


‘*Certain heavy-duty oils, due to 


gine. Where such oil 
change cartridges on the advice 
of your Fram Dealer. 


between ® 
cil bath air cleat 


with Fram Filte 
ie After the 
controlled 


ner, and 


more than 9 


protection for your Caf 
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top Camaate 


DIRT, DUST, SLUDGE, 
ABRASIVES can ruin your 
engine . . . cut thousands of 
miles off its life. Use genuine 
Fram Replacement Cartridges 
in your oil filter to trap these 
engine-killers. It pays to buy 
the best. 


AVOID COSTLY REPAIRS. 
Cut excemive friction and 
wear by keeping your engine 
clean. Install new Fram Re- 
placement Cartridges the 
moment they're needed. And 
remember, there's one to fit 
most every make oil filter. 


Call Western Union by 
number and ask Operator 
25 for the name of your 

nearest Fram Dealer. 


Fram Corporation 
Providence 16, R.T. 
InCanada:J.C.Adams Co.,Ltd. 
Toronto, Ontario 


OIL + AIR + FUEL + WATER 


FILTERS 


World's leading manufacturer of oit, air, fuel 
and water filters for automotive, aeronautical, 
marine and industrial fields 


an in the 
storm, 
4 Fram 


INVENTORS 


Lonadows protect your invention. The U. S. Patent 
Laws provide that any new and useful art, machine, article of 
manufacture, or composition of matter, or any new and 
useful improvement thereof, may be patented if the act of 
invention is involved. Therefore, every inventor with a 
valuable invention should take advantage of the Patent Laws 
and proceed for patent protection in order to safeguard 
his rights. 

A patent gives the inventor the exclusive right to prevent 
others from making, using, or selling the invention claimed 
in the patent for a period of seventeen years. 

The Patent Laws were enacted for the benefit of the inventor 
to give him protection for the features of his invention which 
are patentable. These features must be properly and con- 
cisely set forth and claimed in a formal application for patent, 
in order to comply with the requirements of the Patent Laws. 
For that reason, unless the inventor is familiar with patent 
matters, he should engage a competent registered patent 
attorney or agent to represent him. We are registered to 
practice before the U. S. Patent Office and are prepared to 
serve you in the handling of your patent matters. 

A specially prepared booklet entitled “Patent Guide for 
the Inventor”, containing detailed information with respect 
to patent protection and procedure, together with a “Record 
of Invention” form will be promptly forwarded to you without 
obligation upon request. 


CLARENCE A. O’BRIEN & HARVEY JACOBSON 
Registered Patent Attorneys 
12-M DISTRICT NATIONAL BUILDING 
WASHINGTON 5, D. C. 
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Letters 


Why Rockets Rocket 
Since outer space contains no air, I 
can’t understand how space ships are going 
to propel themselves through it by rocket 
thrust. What are these rockets going to 
‘thrust against? 
Frep R. Isenniant, Mt. Morris, Ill. 


Rockets don't push against anything. 
They work in accordance with Sir Isaac 
Newton's Third Law of Motion: “For every 
action there is an equal and opposite re- 
actior Rockets force gas out the back; 
the reaction to this force sends the rocket 
forward. The most common example of such 
a reaction is the recoil of a gun. 

A more unusual example is used by 
M.LT. professors in a riddle they spring on 
freshmen: If you were marooned on the 
middle of a frozen pond, and the ice were 
completely frictionless, how would you get 
off? Answer: Spit. Reaction to the force of 
spitting would send you sliding backwards 
to shore. 


How Big Are Tires? 

Just for the heck of it, I put a big pair of 
calipers to a 6.50-16 tire the other day. 
Imagine my surprise when’ the calipers 


showed a cross-section diameter much great- 
er than 6.50 inches. Could the tire have been 
mis-marked? 

Joun Sikorsky, Chicago 


The section diameter of most tires is a 
little more than the designated size: 6.50 
actually measures 6.8 in. In the new low- 
pressure tires, however, size designation is a 
true indication of section diameter. 


Celestial Water Shortage 

Your story about the “giant doughnut” 
proposed as a space station [Oct., p. 120] 
is all very interesting—but I am up in the 
air, too, about one thing: Since there is 
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no atmosphere up there to draw moisture 

from, what happens when all the water in 

the station’s turbine boiler is used up? 
Dan Rusty, Woodside, N.Y. 


Dr. Wernher von Braun's plans for the 
rotating space station include a “radiation 
condenser” to turn the used steam back into 
water. Thus the boiler would use the same 
water over and over. What little was lost 
could be replaced by new shipments from 
the earth via rocket. 


Wrong-Way Weather Vane 

Ina recent Poputan SCIENCE you carried 
an article about a weather vane on top of a 
TV antenna. It’s a good idea to leave off 
the compass directions if you have a ro- 
tatable antenna. Rotating the antenna would 
throw someone off course. 


Down here we get two stations in Boston 
and one in Providence, R.I., and to get 
really good reception you need this kind of 
antenna, 

Atsert G. Brock, Nantucket, Mass. 


Stove Leads Double Life 


In a recent issue Reginald Galbraith of 
Chicago said that he would “like to see them 
make” an electric range with some top 
burners for bottled gas. 

I'd like to go him one further. A Majestic 
Two-Fuel, Single Oven Electric Combina- 
tion Range cooks and bakes with either one 
of two fuels or both. This range is available 
in various fuel combinations: gas and coal- 
wood: gas and oil; electric and coal-wood; 
electric and oil. 

Ratpu E. Scnurensune, St. Louis, Mo. 


Station-Wagon Repair 
What kind of wood is the frame of my 
1949 Mercury station wagon and how 
should I repair it? 
Aro L. Cuatrienp, McArthur, Ohio 


The wood is maple. Cut away the rotted 
parts and glue in carefully fitted new maple. 
Fill all joints with plastic composition wood. 
Sand new and adjacent wood with increas- 
ingly finer grades of paper, down to 220 for 


INVENTORS 


If you believe that you have an invention, you should find out how 
to protect it. The first step is to have a search made of the prior 
pertinent U. S. patents. If a report on this search indicates that 
the invention appears patentable you can apply for a patent, and 
the specifications and claims should be prepared. 


The firm of McMorrow, Berman & Davidson, with offices in Wash- 
ington, D. C., is qualified to take the necessary steps for you. We can 
make a preliminary search on your invention, advise you whether we 
think it can be patented, and prepare your application for patent. 


Unless you are fully familiar with the U. S. Patent Laws, we recom- 
mend that you engage the services of a Registered Patent Attorney 
to protect your interests. The patent laws are your laws. A patent 
gives you the right to prevent others from making, using or selling 
the invention claimed in your patent for a period of 17 years. 


Use these patent laws for your protection. Investigate whether your 
invention can be patented. If you have what you believe to be an in- 
vention, we suggest that you have this firm make a search for you. 


Send for a copy of our Patent Booklet entitled 
“How To Protect Your Invention,” containing in- 
formation about patent protection and patent 
procedure. Along with this we will also send you 
an “Invention Record” form, for your use in 
writing down and sketching details of your in- 
vention. We will mail them promptly. No obli- 
gation. They are yours for the asking. 


McMORROW, BERMAN & DAVIDSON 
Registered Potent Attorneys 
PATENTS © COPYRIGHTS -* PATENTS 
1421 VICTOR BUILDING, WASHINGTON 1, D. C. 
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Schick Injector 
Razor Outshaves 
All Others, 5tol 


USES FAMOUS “GOLD PACK” BLADES TH. 
GIVE FINER SHAVES THAN ALL OTHERS 
“INCLUDING OUR OWN OLD BLADES! 


WORLD'S ONLY RAZOR with all these big 
advantages: 
Blades change automatically—“lock” at 
same, precise angle—no a 
Light weight makes 
Bar smooths down skin’... “Fits” face—around 
nose, lips .. . Uses new “Gold Pack” Blades! 
*HERE'S FULL SCORE FROM SHAVING TESTS 
Smoother Shaves 5¥zt0 1 Safer Shaves 7 to} 
Cleaner Shaves 5 tol Faster Shaves Stol 
‘More Shaves per blade, nearly 2 to 1 


Men, in 10, cities nationwide. jew Schick 
Injector Razor Gold, Pack™ Blades with, whatever 
they had been using. About 80% of the men had & prefer: 
ence. Of these, the votes were in the ratios shown above. 


Either You Get the Finest Shaves of Your Life— 


or Your Money Back, Quick! 
{© 1951 Erersharp Ine... 350 3th Ave.. N.¥.C. 


“SCHICK INJECTOR 


RAZOR and BLADES 
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the final rubbing. Stain new wood with a 
mixture of raw sienna and enamel reducer, 
rubbed on and off until it matches. Finally 
apply three coats of spar varnish. 


Rugged Arresters 
How can I tell whether a lightning ar- 
rester is working properly after years of ex- 
posure? The bolts are corroded 
E. H. Swartiey, Alpine, Tenn. 


Underwriters Laboratories says it would 
cost far more to test an individual arrester 
than to buy a new one. Very high voltages 
are needed for a proper test on most types. 

If an arrester is cracked or broken, you 
should replace it. But approved arresters are 
made and tested for long service out of 
doors, so age alone needn't worry you. 
Neither should corrosion on the outside of 
the terminals. 


Maserati Muffed 


Your article on Italian cars in September 
[p. 138] was wonderful, and I would like 
to see more pages devoted to foreign makes. 
However, the auto pictured under the Fer- 
rari caption is not a Ferrari but a Maserati, 
with convertible body by Frau. 

Monrry Rustxcep, Montreal, Quebec 


You have sharp eyes. This error was the 
result of misinformation in the original pic- 
ture-agency caption. . 


Any Massachusetts Micromidgets? 


I was quite interested in your article last 
August on building a one-hing racer, Here 
in Korea we are just holding on and waiting 
to get back among the benzine and alcohol 
fumes. My home is in Massachusetts. If any 
of your readers in that state are interested 
in micromidget racing, I would like to get 
in touch ‘with them so we can get things 
rolling as soon as I get back. 
Eumer P. Payne, Cpl. 
AFRS Det., 8214th AU, 
APO 301, c/o Postmaster, 
San Francisco, Calif. 


Thank You Kindly, Sir 

After reading through your Letters de- 
partment for several months, I have de- 
cided that yours is the most polite of the 
science and mechanics magazines when it 
comes to answering the gripes sent in by 
readers. 


Epvwarp Date, Chicago 


Put yourself in the LCS. 


CHAIRMAN of an impor- 
tant national defense board. 


PRESIDENT of a leading 
airline, 


ENGINEER in charg 
famous company’ 
neering laboratory. 


Yionally known rei 
laboratory. 


Jom these men who have made their mark! 
Men who by dint of ambition, intelligence and 
sound, practical I. C. S. training now enjoy posi- 
tions of leadership in business and industry. 

‘The sooner you start, the better your chances 
of making the grade. Right now, with the criti- 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 7694-M, SCRANTON 9, PENNA. 
(Without cost or obligation, plese send me ull particulars about the course BEFORE which | have mared X: 


‘Business and 
cofnatime Couey sng One 
 eothaany S 


5 Basiness Adminstration 


8 Stn tatericg 
Phy | (Trafic Management 
O erenautles Courses 
( Awonautcl Enver 
‘B Aireraft Drafting and Design 


Name. Ae. 


HALL OF FAME’ 


INVENTOR of « well-known 
U.S. Army rifle. 


DESIGNER of a famous 


circraft engin 


GENERAL MANAGER of 
one of America’s largest 
chemical companies. 


you 


cal shortage of skilled labor, trained men_are 
becoming leaders overnight. Hundreds of I. C. S. 
students are reporting promotions and pay in- 
creases, earning greater security for themselves 
and their families. How about marking and 
mailing the coupon today? 

‘¢Nomes ond positions sent on request. 


a 


h th Anniversary 


arco pn 
i aa 
CRIA Ea come Bem teatat 
Mat teeson tet rate 
a a 
Sitar cme re 
rice, | BPs 
Tees oa 
fearon 


Biscesrat etry 
Machine Shop CS Mechanic! Drating 


Home Ads 


Cy State 


Working Hous AM te 


Preset Potion. 


Employed by. 


‘Special tuition rates to members ofthe Armed Forces. Canadian residents send coupon ts International Correspondence Schels Canadian, Lid, Montreal, Canada. 
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ct ES 
Minutes A Day eaeenig ee 


Uses for every type of busi- 
ness and organization. We 


oat Htros mate cece, 
can make you 


| 
Book of Ideas at the special low 
| price of only $8.50 (2'S15 value) 


2 


pea ee Re Orren | 
Use the GEM FREE at our expense! SEND NO 
MONEY. Write and complete GEM outht will 
be sent you postpaid. After ten days, send us onl! 
$8.50 or return the GEM. You must be 


BOND EQUIPMENT CO. 


12° (Phonograph Record Inducint oy @ 5 
Group-Hypnotlam &-Self-Hypnosis 
MELVIN POWERS, Master Hyorotit, 1124 Wilsir, Dept. 84 Nollywoad 17, Cat, 


MAKE 
MONEY 


MAKE MONEY with’ 
imple CARTOONS 4 


A ‘book everyone who likes to dra 
should have. Tt is free; no 
obligation. Simply address 


FREE Wy 48 Page Illustrated Book Is Yours 
— Not for $1.00 or 10¢ — But FREE 


LEARN INVESTIGATIVE PHOTOGRAPHY 
LEGAL—CRIMINAL 


nd youre 
hia eld 


by invest 
lay Write for our FREE 


SANTA BARBARA © CALIFORNIA 
SPHOTOGRAPHERS PARADISE 
‘Where the movatoia meet the 0a.” 
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Be a Fully Trained, aii 
A Ly RADIO TELEVISION TECHNICIAN ss: 


ow LESS 


_ bSend You 


jew “Package” an Tisteinn Piss n—Pay 


KITS 


OF RADIO- 
TELEVISION 
EQUIPMENT 


TRAIN AT 
HOME IN f 
SPARE HOURS! 


oo 


3 BIG RADIO- 
TELEVISION BOOKS 


IF YOU ARE eos 
EXPERIENCED IN RADI 3 “wica 
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VOTE 
TODAY 


FOR THE FUTURE 


YOU WANT! 


THIS IS YOUR BALLOT 
Find the subject that interests 
you most and then...Check, 
Sign and Mail Today 


© Today, choose the job you want — and pre- 
pare for it in spare time at home. Or if you are 
Already engaged in the work you like best, 
start training now for quicker promotion. In 
hours you might otherwise waste, gain the 
knowledge and skill that can help you to get 

‘and have 


ahead faster, make more money, 
Greater security. 


Training Backed by 

54 Years of Experience 
For over haif a century American School has 
helped ambitious men and women toward suc- 
cess by providing specialized training for com- 
mercial and technical advancement. Its study 
program for you has been planned by experts 
with years of experience in the subject you se- 
lect and they will give you needed guidance 
every step of the way. 

Don't Delay Your Start 
Give serious thought to the list of training 
courses listed above. Pick the opportunity that 
interests you, check it and add your name and 
address. (Check more than one if you are un- 
decided as to whict: appeals most.) Finally clip 
out and mail the “ballot” and full information 
will be supplied, without cost or obligation. 


AMERICAN SCHOOL 
DEPT, G946, DREXEL AT Sath, CHICAGO 37, ILL. 


THE SOONER YOU START, THE 
SOONER YOUR GOAL CAN BE REACHED 
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RET FORMULA 
eee STOLEN! 


Gems Inspired by Noture 
Created by Man 
Using Titanium Rutile, International 
Gem's tomed craftsmen took No 
tre's mos! precious jewel 

thon-diamands Johannes 

FREE CATALOG giv 
Mory, fells how to own a. full 
cera of this wonder gem for of 
5 $10 plus tax. Lady's oF 
Mon'sring. 1 et. Johonnes Gem in 
14K solid gold, oF little ar $25 
plus tox. Catolog olto shows fa 
mous Calcutta Star Sopphires ond 
Rubies. You owe it to yoursell 10 
see our cotoleg before ordering 


WRITE FOR CATALOG of 
Bur with contidence — member of 
Jewelers Security_Allionce 


7 INTERNATIONAL GEM CORPORATION 


17 Maiden Lane New York 38M. ¥ 


Ors 


astra 
INSTALLED 


195 &, 


3=p— A “GOOD HAND" HELPS YOU SUCCEED! 
meARN TO WRITE WEbl 


| TASOPE PHOTO-ENGRAVING PLANTS 


Gtoblish your own profitable PHOTO-EN- 
- GRAVING business. Make cuts for newspapers 
VEE printers, ond advertisers. Moke etched name 

X Jes ete. Instructions furnished, no 


from factory 
131. First five hundred cuts sold locally 
or by mail will pay for plant ond pay you well 
for your time. Write for FREE catalog. 
‘TASOPE DEPT. P12, AURORA, MO. 


‘ores cut See 
Howse 


FREE! ere 
NORTHROP AERONAUTICAL institute! 


| 1525 E. Brosdway, Hawthorne (Los Angeles County), Ci 


NOW... GET EVERYTHING YOU 
NEED TO LEARN AND MASTER 


HTELEVISION 


\ RADIO-ELECTRONICS 


| Fiere’s the 
REAL THING! 
SET UP YOUR OWN 
HOME LABORATORY 
mh 


\ Osciloscope 
F RF Signal 
Gener 


Get BOTH of t! 
information par 
publications TREE 


MILITARY SERVICET Mone 
mae 6 y 

AM Teens 

s M0 CecHHOMes 


ACT Wow! mall COUPON TODAY: 


DsfOREST'S TRAINING, INC. Det. reise 


ike your late, News-Bulletin 
vision Radio- Electronics 


ee ee en 


De FOREST'S TRAINING, INC. 
CHICAGO 14, ILLINOIS 


‘A. De VRY INSTITUTION --—-—.s 
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Dar romper Carauyst 
FOR USE WITA 
Cascopnen ns-2et 
‘un esonc Hest 
Warerpnoor Gu 


‘06 ar, sane 


— ——__ a 


1007 


WATERPROOF 


GLUE 


_ The only completely 
waterproof wood glue 
nationally distributed 


CaScOPHE! 


At last, CASCOPHEN...the completely water- 
proof and boilproof glue for hobby and 
home repair use. Complies with rigid 
Army-Navy specification JAN-A-397. 

Ideal for boat-building, outdoor furni- 
ture, sports equipment, toys...all critical 
wood gluing... makes a joint stronger 
than the wood itself that withstands a 
shear test of over 2800 Ibs. per square 
inch. Bonds oily woods like lemonwood, 
osage orange, yew and hard-to-glue woods 
like oak. 

Cures quickly at 70° F. Stores indefi- 
nitely. Requires only moderate clamping 
Pressure. At better hardware, paint and 
marine stores. For free folder, write to 
Borden’s Chem. Div., 350 Madison Ave., 
New York 17, N. Y. 


Make it with EASI-BILD patterns! 
. bench 


fo 
[J Handy Workbench, Patera No. 1525¢. 

page Pattern Book illustrating 94 patter 
rofects-20¢. ¥ = 
1 Free descriptive folder on Cascophen. 
NAM 


‘Apress 


Secon esesied 
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Z ty 5 
. 
=INVENTORS: 
Before you make any effort to 
market your invention, you should 
take the first steps toward proceeding 
for patent protection, 

I shall be pleased to furnish you 
with information relative to patent pro- 
cedure upon request from you, and 
this will be without any obligation on 
your part. 


PATRICK D. BEAVERS 
Registered Patent Attorney 
1 937 Columbian Building, Washington 1, 


ATENTS(: n 


¢.A.SNOWE€O.|1j 


REGISTERED PATENT ATTORNEYS 


rE FOR INFORMATION TO 
42s Snow BUILDING, WASHINGTON 


PATENTS sawn 


LAWYER 
GUSTAVE MILLER 


REGISTERED PATENT ATTORNEY 
12-4 WARMER BUILDING 


DS 


ASSOCIATE EXAMINER 
U. & PATENT OFFICE 1972-1929 


‘Send today for “Patent Protection for Inventors” outlin- 
ing preliminary steps to take toward patent protection, 
also convenient “Evidence of Invention” Form, 


OR J. EVANS & 


Boltdt + Washi 


INVENTORS 


Whether a0 invention is patencable can be substantially de- 
ratios foe, Sak 
3 Slaton: : oration "explaining the ‘steps you 


take to secure a pat 
JOH 'N. RANDOLPH 
sat Attorney 


205 Columbian 


IF YOU WISH TO PROTECT YOUR INVEN- 
TION, You should take steps to protect it 
by a U. S. Patent. Write me for 
“INVENTION RECORD” FORM 
CARL MILLER 


REGISTERED PATENT ATTORNEY 


WOOLWORTH BLDG., 35th FLOOR, 112C 
NEW YORK CITY 


vi 
640-P Mert 


FoR totioM OF 


ini 


rrorecrive coating > 
SHOES OF 


jay 
Lae 
aves 


PROFIT and Pleasure, 


RAINBOW COLORS (> 


Fabric, Metal, Glass, Plaster, 
Wood, Plastic or-any sunface/ 


SECRET: BE YOUR 
ieded secrets of this amazing miracle 
to be tapped in this 


Ar last che carefully 
Gish can be yours. Hv 


in value with Flok-Kraft, M. 
saleable. Make new things worth more with this soft, rich cov- 
ering that can be applied to any surface, even if old and worn, 


EARN IN A FEW DAYS 


“Got $52.50 for Fo' 
th 


7 trunk inte- (, 
jors for about 4 
's work. $7.50 
per trunk." J.0.,.Mo. 


YOURS T0 EXAMINE 
WITHOUT RISKIT 


rite ll fre 
ec Ful out and mail the coupon below. Do it toda 
thing I send you Is FREE. 


OUR RISK! 


Booklet, 
Sample, 


‘COAST INDUSTRIES, Dept. 1¢ 
1004 S. Los Angeles St,, Los Angeles 15, California 
Gentlemen: 

Please rush me FREE detoils, sample, elc., I under 
stond that everything you send is free ond thot Ill 
be under no obligation now or ever. 


Coast Industries, Dept. 1€ 
1005 Los Angeles St., Los Angeles 15, Calif. 
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You bet it pays to switch 
to Kentucky Club. It’s the thoroughbred 
of pipe tobaccos—choice white Burley spe- 
cially blended to give you a mild, smooth 
smoke with grand taste and aroma. In 
addition, every package of Kentucky Club 
contains a valuable Dividend Coupon. 
Save these Coupons and get your choice of 
fine pipes at big savings. Beautiful pipes 
of imported briar made by expert crafts- 
men, 14 shapes. Do these two things to- 
day. Buy your first tin of Kentucky Club. 

__—-=| Mail coupon for free catalog. 


Illustrated catalog 
showing Kentucky 
Club Dividend pipes 
and other premiums. 


Mail Pouch Tobacco Co., Dept. 52 


Bnoe BE) Whecling, West Virginia 
(Please send—free—Kentucky Club 
i = Catalog. 
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Berman’s "Diamond Loan Bank 
‘Dept, °5 ~ BERMAN BLDG. BALTO. 1, MD. 


> LEATHER na 


WEAVER ‘SCHOOL OF REALESTATE (Eat 1936) 


Bidg., Dept. PS, Kansas City, 


‘Avoid financial lowes, Put your patent searches and 
rent applications in the 


ls om our 
‘form. Mi 


T GUARANTY PATENT SERVICE, 
| 622-8 Kass Building, Weshington 5, D. C. 


| Without obligation, please rush “Record of Invention” 
Se ee ss ae 


QOD we toctennire Edition of Famous Manual 


MAKES Ay AUTO REPAIR JOB 


Tl F wew 


Now You Can Repair 
ALL 1951 MODELS—As Well 
As Any Car Built Since 1935! 


MORE Pictures— 
Over 2300 In All! Covers 
ALL Automatic Transmissions! 


‘More Chapters! More Focts! 


TRY BOOK FOR A WHOLE WEEK- FREE 


‘Retuen and Poy Nothing if Not Satistied! 


ERE it is!—the brand-new, revised, enlarged 
‘Auto Repair Manual! Now you can “lick” any auto repair job on 
any car built since 1935—ineluding all 1951 models! Just look up make, 


model, and job in quick index—and go to it. 


EVERYTHING YOU NEED TO KNOW TO REPAIR ANY CAR! 


771 BIG pages; 2300 “how-to-do-it” win more prestige, more money! 


pictures; 200 “quick-check” ight at your fingertips you have every 

tions, charts, and tables; over 225,000 Sack fast you want, Ovet 

fecte make every operation a “anap’t 38000, aential dimennons oa, 600 car 

ether you went to make ® 

Includes ALL outomatic. tranemie- Todelel Whether 400 want tomakes 

new GM Rochester carburetor, ebuild # transmission, sep-Sy-e 

sicuctoms show wnschy, WHAT 

{odo HOW to do it. Uned by 

U.S Army, ‘echnical schools, 

covers o00 sands of auto e men. 
)covens we | ousands of auto servi 


THESE MAKES! | SEND NO MONEY 


Send no money. Enjoy this 
brand-new book —at_our risk: 
for a full week, FREE! Test it 


shop, If book doesn't mo: 
pay for itself in 7 days, 
Feturn it and pay nothing. 
‘coupon NOW to MOTOR Book 
Dept, Desk 212, 250 West 
SSth St., New York 19, N. Y. 


the short-cuts they'll dis- 
Win Prestige! Earn 
‘More Money! 
Factory engineers from 
every auto plant in Amer- 
worked out these time- 
saving. procedures. Now 
you get’ all this wealth 
of “know-how” from over 
150 Official Shop Manu- 
als, “boiled down” into 
Clear terms in one handy 
book! Now you can tackle 
you wouldn't think of 
‘And you'l 


55th St., New York 19, N.Y. 


Same FREE Offer on 


MOTOR’S TRUCK & TRACTOR MANUAL 


Covers EVERY job on EVERY popular make 
jasoline truck aid farm tractor built trom 1936 
wu Iaeti Over 1400 pictures. #25 pages, 300.000 
facts. Ail types Gasoline Engines, Puel Sysvems 
Governors,” Lubrleation. ignition, Starters, 
tates “ants. Brakes ete. Se 
ALSO covers many buses, contractor and road 
bullding equipment. ‘stationary power machinery. 
‘Check box In coupon. 


HO Set 
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New Marl of Adventug 
ae. ws your fingertips! 


NOW YOU CAN ROAM the far corners of the earth 
the touch of the dial on your Precision 
HALLICRAFTERS Re 


HEAR EXOTIC MUSIC from 
Moroceo . . . dance to Samba bat 
Rio—and thrill to the famous 
direet from Covent Gardens in 


a? & 


NEWS FLASHES FIRST by short-wave radio“-and you 
can tune in authentic, on-the-spot reports direct 

fhe nerve ‘centers of the glove. the cheas-like 
diplomatic centers of Europe... the smouldering 
Middle East. the flaming Pacific. 


hg Drbrcsin, 
ED Wire 


THRILLS BY THE HOURS! Hear the Pope speaking 
is ling the 


India . 
from Havana oF 
al Philharmonic 


HALLICRAFTERS is the “Ham's” set, and he knows 
radio. Hallicrafters sells more short-wave radios than 
all other manufacturers combined. So, for years of 
pleasure . ... get a Precision Hallicrafters. Tunes in 
standard, short-wave, police, fire, airlines, and other 
‘communications wave-lengths. 
$-38 ac-pc $4950 
Write Dept. PS for name of deoler 

HALLICRAFTERS + Chicago 24, Illinois 
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Unique Opportunity! 2 Sales a 
Week puts you in the UPPER BRACKETS! 


BIG MONEY in MUSIC! 


RISTAUCRAT S-45 Answers the HUGE DEMANDe 
efor MUSIC MACHINES All Over the Country! 


‘@ FINEST COUNTER JUKE BOX EVER MADE 
Restaurants, barbecves omats and 
i 


Lean CARPENTRY 
BRICK LAYING 


‘MIDWEST ScHOOL OF BUILDING TRADE: 


RADI 


1¢ & Police Radio 


ENGINEERING 
Television, FM, Broadca: 
Servicing, Electronics, Avi 
ght thoroughly. 72 weeks’ 
Enninsecton course equi 10 3 years’ college radio 
work. Approved Veteran Training. Catalog upon request, 


YMEARAIO! TECHNICAL PS TrUTE: 


a I 


fo rameters Sa 


ELECTRIFY YOUR OWN FIREPLACE WITH THE 


Fireplace Flicker 


"Send Check or Money Order New to 


P.0, Bex 4588 CON CORD COMPANY cai 


Your car deserves a Christmas present, too! 


TOP CYLINDER, 


When you change oil this winter, 

add a quart of Marvel Mystery Oil. You 
| can't give your car a finer present — you can't 
give yourself a smoother ride, free of engine 
trouble. Marvel's low pour-point (65° below 


Soo 


rt RCEO 
REINFORCED, 


zero) insures easy starting on the coldest day, 


LUBRIC with longer battery life. Use Marvel in 
the crankcase, gas tank, or top cylinder oiler. 
Wi — It goes to work where regular oils stop — 
——_—_,, prevents hydraulic valve troubles... internal 


motor rust...carbon formation. Unlike many 
AS oil additives, Marvel Mystery Oil 

contains no harmful acids 
or graphites. Instead, it protects 


See your dealer or write us for full in- and adds to the life of your motor. 
formation. EMEROL MANUFACTURING 

CO., INC., Dept. 112, 242 West 63th Street, 

New York 23, N. ¥. 
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“YESTERDAY | Knew 
Nothing About Music.. 


TODAY Im Actually 


[mating actually 
~ Tititrument Rta 
Xo previous know! 
essary. No 


post lon 
Hover es “a 


No wonder the number of peo 
have taken up this mitaculous ‘method 
it now over 50,0001 ‘No apectal 
ent needed, And “don't 

raving 

time of your 


Life Witt Ret 
cs that We 
‘ot you! The ew. friends! 
‘ot 


FREE BOOK 
Instruction-Sample 


"Over 850,000 People 
| Have Taken Up This 
S Quick, Easy Way to 
Learn Music. FREE BOOK 
Tells How YOU Can Too— 
S Even If You Don't Know 
‘Single Note Now 


“I's been fun—and 
hasn't cost me any: 
where near as much 
asa private ceacher, 
Now I'm invited 
to all kinds of 
affairs and dances.”” 


to call upon. me 


interested In playing’ ( 
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Pron” MILITARY TRUCKS 


‘At A Savings. New FREE Catal 
For Jeep, Dodge, Chevrolet, G.M.C., Studebaker 
nd New—Not War Surplus—Complete 


Sopa TOPS and SIDE CURTAINS 
ty 


AXLES FOR TRAILERS 

(Surplus) Heavy Duty axles sult 
able for building of many typee ot 
raliers, farm wagons, ete, Stands 


Sra ‘width sesigh ane” 2 Inch 
Tommplete with Hue. 

ital Taos 

it bene ony $6950 


Dual Wheels. . . add’ $15.00 extra 
Hundreds of Other Truck & Jeep Parts and Supplies 
All prices quoted ood 30 days FOB, Kansas City 


ey NITED AUTO PARTS (One 


1901 TROOST-GRI800-KANSAS CITY, MO. 


or 
EtybED wiih COURSE" Low vultion Easy 
forms. rite tor PEE BOOK about thig-money makita pro- 
feimion thats not affected by'the machine axe 
MCCARRIE SCHOOL of Mechanl 
207'N: Broad Street Dept. 


Dentistry 
° Philadelphia, Pa, 


weer SAMPLE 
SUITS! 


PayNo Money Send Ne Money 


Soe 
‘STONE-FIELD CORP. 
5325, Throop st... Cnicae7, 


TRAIN AT HOME IN YOUR SPARE TIME | DON’T PUT IT OFF...MAIL TODAY! 


NATIONAL SCHOOLS, Dept. C128 ‘Meail in envelope 
‘2000 Seoth Figeares Street ‘or paste on 
Let Angales 37, California penny postal card 
‘Send me Free the Book checked below and the sample lesson, 
understand no salesman will call on me. 

(“MY FUTURE IN RADIO-TIEVISION & ELECTRONICS” OR 

(OMY ruTURE 1m DIESEL-AUTOMOTIVE & ALLIED MECHANICS.” 


op, 


— Tet Me Show You How! Mail  resident-training. school for 
neatly 20 geara-train you at home for today'# inlined 

the Coupon for My FREE Books! opportunities in Radio-TV or Automotive-Diceel. National 
Each book has page after page in color. SBfoois is one of the lergest schools ofa kind tn the work. 
Gives you the compte story about my re has 4 big bullings of modern shops and 
Proved trnining tented tle hw Ina Itatacuty i considered topa, You 
‘icky can train you for a cure, 
igh-paying job Dat wait Get the 
facts. Send today for my valuable 
tooks on Radio-Scleviaon oF Auto™ 
‘motive-Dlese, Check the cou 


ha Earn Extra Money while you're 
Setecwainee | ‘ mig Fil shew, yes, how! 
Erk high-paying potions. | 10 ed xg eu tres nso te. EASY TERMS * FREE GRADUATE SERVICE 


Sanya mecne at Sit Natonal Scho Home Pani ‘Mail coupon today—find out more! 


WHICH HIGH-PAYING FIELD DO YOU WANT? 


TODAY’S SHORTAGE OF TRAINED TECHNICIANS CREATES 
CHANCE OF A LIFETIME FOR YOU...IN EITHER FIELD! 


RADIO-TELEVISION 


& ELECTRONICS 


REATEST DEMAND 
now 

‘What an opportunity! With over 8 million 
ice and repalt jobe. With defense industry having more high-paying 
Soba than they can Bll. With the Armed Forces offering quick advance 
ihent to traited mechanic YOU ARE NEEDED as never before! 
Now you can pet the food pay, security, tne saliataction of dolng WHat. 
You want to do! Don't delay mail the coupon NOW! 

Right in Your Own Homel 

You learn all about Gasoline Engines, Diese! and Special-Fuel Engines, 
Automotive Tune Up, General Garage Mechanics, Auto Electrical 
Service. You get complete training for this great, growing industry. 

‘Yet National Schools Home Training is easy’ Because It's based of 
clini shop methods in National Schoole big resident school, Mall the 
‘Soupon for more details NOW. 

National Schools Gives You 

All These Tools 

You start out owning the tools of 
Jour trade. A it of standard, profes- 
Sonal tools and equipment. ‘They're 
al part of your course! 
“and you keep then they're yours! 


Dullding every day~imagine the terrific opportunity You have! 
‘You Train at Home—in Your Spare Time 
‘Shop Home Training. you master all 
Sf pletures and 
in Rational Sens 
Behoola training 


es 


you lots of' standard professional 


WHICH OF THESE 


HIGH-PAYING JO! 

Supetneterdye eciver Yuet WOULD YOU LIKE? 

.nd other important test un ‘motor TUNE UP spxciaList 

the coupon—today, DIESEL ENGINE SPECIALIST 

{FARM EQUIPMENT MECHANIC 
‘YOUR OWN GARAGE OR 


Be ee 


‘ntPain shor. 
‘OINERAL GARAGE MECHANIC 
‘Avro ENONE REBUILDING 
IReTaRE hs tape an par carer soe ark Fun MUECTION SPECIALIST 


{ete eon Sy You can have secure jobs 


NATIONAL SCHOOLS "istancats3"eiiouan'9° | Stee steals 
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GET THE WORLD’S LEADING 


RADIO & TV CATALOG 


* 
1952 


eh 


212-Page / 
Edition Allied Radia 
* Nese e 
ALLIEDS =~ 
BIG COMPLETE 
BUYING GUIDE NEW 
Save on Everything SEND FOR IT NOW 
in Radio and TV 
Everything for Experimenters, 


Builders, Amateurs, Service- 
men, Engineers and Soundmen 


Send for autiep’s 212-page 
1952 Catalog, the value- 
packed guide to everythin, 
in Radio and Television! 
Latest home radios, 
equipment, Amateur sup- 
lies, P.A. Systems, a 
Fidelity Sound, recorders, 
test instruments, builders’ 
kits—plus the world’s 
largest stocks of electronic 
parts, tubes, tools, books 
and diagrams. Get more for 
your money—send today 
lor your FREE 1952 ALLIED 


Catalog! 


Get Radio's Leading 
ALLIED RADIO 


Buying Guide Today 
| ALLIED RADIO Cor 
3 833 W. Jackson Blvd., Chicago 7, Ill. 

| G Rush FREE 1952 ALLIED 212-Page Catalog. 


H 
5 Name. 
1 


¥ 
1 Address. 


ic 


Zone__State. 
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| WHY PAY RENT 


RUPTURE-EASER 


Piper Broce Product 


No 
Fitting 
Required 
Agee, form-fling washable suppor, 
So steal or lesther bands, ae {op conafort 


19-day 
Mesed 


at on 
ellet, “Order toast 


PHOTOGRAPHY 


EARN BIG MONEY! PERSONAL AT- 
by CE THA - 


NEW YORK INSTITUTE OF PHOTOGRAPHY 


Dept. 5, 10 West 33 St 


$750 BUILDS 4 ROOMS iM MG 


New York 1. N.Y. 


HURRICANE 
EXHAUST 


aan out 


install special 


‘or money ofder, 


Salistnction guaranteed oF 
ST. LOUIS PRODUCTS CO., 


our money back: 


Box 24-8, Normandy 21, Mo. 


Repair Electrical Appliances and Ut! 
THE NEW MODEL 50 


ECTRICAL sicorce 
ELEC SHOOTER 
A NEW KIND OF INSTRUMENT FOR TESTING ALL 


ELECTRICAL CIRCUITS AND UTILITIES SUCH AS— 


© Thermostats © Field Coils © Air-Conditioners 
© Lomps © Fons © Ballasts 

© Tubes © Heaters © Lighting Systems 
© Fluorescents © Washers # Electric Ovens 
© All Fuses © Soldering Irons Solenoids 

* Condensers © Melting Pots © Circuit Breakers 


ies with the aid of 


ALL MOTORS 


atso [: 


THE MODEL 50 UTILITY TESTER: 


© Will measure the actual current. consump: 


F utility. either A.C. or D, 
ft while th ope 
tT 


A special pair of Ih 
# included for motors, ete 


it the 


din electrical appliances, 
is range will enable continuity 
for shorts and opens 


akage between a motor 


© Will test condensers for both opens and shorts 5 at tele tots 
© Will accurately check the exact cause of 
failure in 3 way heat ed © Is the ideal trouble-shooter as it will Instantly 
jocate opens, shorts an 


© Will check fleld coils 


© Wit! indicate when 
© the Tine 


all bulbs, f pilot 
8, all fuses including c screw, 
scent bulbs, etc 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER—NO C.0.D. 


TRY BEFORE YOU BUY! Yes, you need send ie Veueaon RECTRONIC CO. 

money with order or pay anything on delivery, MP | SUPERIOR ELECTRONIC CO. INC, 
imply fill out this order form and mail it toda 

cy the Model 50 for 10 days. If complete 

fled, remit $13.90. If not, return the instrume: 

no explanation necess 


1 
1 
| Name 
el 5 if ! \d 
cores $m R90 | 
i ¢ e | City. State 
m 1 bakelite case 1 FREE PREMIUM!! 
Rae sees ig t aati es 


structions—only 


r motor 
a 


Ps.2 


Please rush o1 
remit $1 
ment via Paree 


‘Model 50 Utility Tester. I will either 
r return the instru: 
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EARN MORE ww 
DRAFTING 
ZA, Sri 


i MORE 
EMPLOYMENT 
io Chicago Tech for that Free 
's work comes first on any new 
ny draftsmen ad- 


more pay. because I see 50 1 
Vaneing to highepay Jobe 


LEARN IN SPARE TIME—AT HOME! 


in Chicago) 
ly every week—that's 
ent Job, All the tools 
With Chicago ‘Tech’ 
you train yours This tested method 
developed over 47 ye: : progress—prepares 
men quickly for good positions in industry. 


FREE INFORMATION — SEND COUPON 
© to vou how easy It Is to learn 
Beating’ asshome ‘by ‘the Chicago ‘Tech 
Method, we will, send you. this” FREE 
TRIAL LESSON. No charge for this lec 
fon, now or later. Fl sd mail cous 


Mall ole FRKE Lesson with Information about ble oppor- 
iitilise in DRAFTING, "=? information about ble oppor. 


JOUDOIR CHAIR AND LAWSON CHAIR! 


LEARN UPHOLSTERING 


AT HOME 


YOUR CHOICE OF 3 POPULAR COURSES 
ETE COURSE iN CUSTOM UPHOLSTERY 
|ASIC COURSE IN CUSTOM UPHOLSTERY 
HOME REPAIR AND HOBBY COURSE 
YOU LEARN WITH REAL EQUIPMENT—YOU BUILD 
REAL FURNITURE—YOU GET A COMPLETE TOOL 
KIT & ALL MATERIALS. ALL AT NO EXTRA COST! 


Aessans and details of “PAY AS 


SEND THE COUPON TODAY! 


Rash FREE. ithutared 
"PAY AS YOU LEARN PLAM. 


CARRIED 


WORKS BY ITSELF! 


lel Xmos Gilt—Only $2.49 Postpoid 
Warm, comforting heat in coldest 


act! 
minum, weighs only 11,61 


n. 
EDMUND SCIENTIFIC COR 


{sft cb." Dept. 700, ARNON A. OHIO. 


SHORTHAND in 


Weeks at Home 


HE LAWL 


: aoe Pn 
inwentictine 1A Sr tculee pouy any Towceoot 
ines aerate apron 


PoLice BuREAUS. 


HE BIGGER THEY ARE— 

THE HARDER THEY FALL!” 

Two Big Books Cleary IMlestrated. Over 

1200 Show-How Phetes. Many New Helds! 
71 Complete Lessons. 


NOW BOTH BOOKS ONLY $5.00 pp'd. 


e+ $3.50 a1, $1.00 capes 
Ne COD's mide USA 


co 


IMPROVED JUDO, INC. 2275"0:22it"eZa* 
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INSTALL MATICO YOURSELF 
for as little as 13: a sq. ft. 


ions 
SO EASY! New, perfected 


Tike BY TILE : m Tl i C0 
install-it-yourself 


: ; >. makes anyone a 
floor craftsman 


Create exclusive designs from 
unlimited color combinations! 
Beat high flooring costs! Install MATICO. yourselfl 


You can floor an entire room in only a few spare- 
time hours. MATICO offers everything you need — 


= | Maticg 


simplified instructions special tool kit and 
tile so outstanding in color richness, finish and dura- 
bility that it is ideal for every room in your home. 


Superior MATICO resists scuffs and mars . . . washes Mail Coupon for 


easily gleams like new with occasional no-rub 
waxings weors for years and years and come: 
teense § instruction booklet 
clear through each tile. Ask your dealer for 

details or mail coupon today! 


*Your cost may be less, or slightly more, depend- 
ing on where you live,,and the colors you select. 


\STIC TILE CORP. OF AMERICA 
Dept. $312, Box No. 986 


instoll-it-yourselt instruction kit, 
ind color charts. Enclored ix 10¢ 


eee MASTIC TILE CORPORATION 
OF AMERICA 
WORLD'S LARGEST PRODUCER OF ASPAALT TLE 
Member Asphalt Tile Institute 
ML © Long Beach, Calif, * Newburgh, N. Y. 


For faster cleaning . . . more beautiful asphalt tile 
floors, always use Mas Fr CO War and MA-TI-CO 


roo 
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NOW—Get this expert SELF-TRAINING in 


RADIO SERVICING 


by Abrahom Marcus 
co-author of famous ‘Elements of Radio” 
Sitch hn sld ove 800,000 cpl 
re atey ee fossa age so 
May scr” aero, att 
iene Bow t0 locate nd remedy 


ee 


131 


1or {0° DAYS" PHEY TRIAL, “Ras 
iam Mareus. 1 will return It in ten 
F keep it and send $1.95 down ( 
{nd $2! monthly for 2 month 


Name, 
ABE ns ——E 


iu ‘Bait-Shyners! 
pO Si 
RAT WLLER Rat Killer. - taste 
. odorless! 


containing SAFER for Mumans sad Asim 
wv External contact harmlea, 
ats show it takes enor: 
y farfarin §— trous ‘smounte to affect 
farm animals, 


‘UNCONDITIONAL GUARANTEE 
Eagle's Rat Killer must 
work within 2 weeks or 
Your money back! 
i 
even sot In stones! 
Eagle Products, Im tok mac 
537 S. Dearborn St., Chicage 6, Ill 
ee I ————— 
(cash, check or money order) 
for cartonsof $10 $30 
Eagle's Rat Killer with WARFARIN. 


| most potent WARFARIN 
Concentrate available! 


00*:: 


for aver. 
agetarm 


ge 
sien ——=| 


tty. Zone_State. 


SPEED-HEDS 


621 3pe. rILITY. 
Gz2 5 pe. MASTER SET 3/8, 1/16, 1/2, 0/16 and 8/8” 
GZ3 1 be. SUPER SET 3/8 to 3/4” inclusive... 


‘San Francisco, Callt, 


iii inte nt 


MAKE MONEY 


Eorn to $25 per week addi 
Send $1 for new instruction be 
681 Market St., Son Fronci 


WANT TO BE PAID 
"GIVING AWAY" 


NYLONS: 49°? 


‘That's all they cost if they run or snag with- 
in guarantee period up to THREE MONTHS! 

‘write orders. We deliver & collect. Earn 
up to $26 weekly in spare time, Advance cash 
& big bonus. No experience needed, Write 
for FREE sample stocking and monéy-mak- 
ing outfit postage prepaid. 


KENDEX CORP. + BABYLON 249, N. Y. 


3G PoPuLAR SCIENCE 


HELLO BOY cern an 
‘SRRC fOR’ 


IS LIKE HAVING- YOUR OWN 


No other Christmas gift brings such 
thrilling fan, such lasting fun! With 
Erector you can build your own toys 
hundreds of them. You put gleamiog 
‘kirders, gears and other yeether 
—see them grow into 


FAMOUS ERECTOR 
SQUARE GIRDER— 
Won't bend,twist 
or wobble, Built 
only withgenuine 
Erector—any set, 


COLORFUL MERRY-O- 
ROUND—Spins round 
and round. Horses 
go up and down, 
Made with No. 10% 


crammed. wit 
Stet seer plat 7 thee GUbect 
wonder toys. 

Gilbert Hall of Science 


Erector 
New faves @Coaa. 


Rush big, full-color book—FREE 
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cn fede 


acquire Ls 
NIGHTS AT HOME! 


LA LL.B. DEGREE 


LaSalle's famous Law Library—used as refer 
ence in many Law libraries and Law offices— 
has enabled thousands to master Law sur- 
prisingly fast, in spare hours at home, for busi- 
ness and professional advancement. 

‘These 14 remarkable volumes, compiled by 
leading professors and lawyers, cover the whole 
jeld of Law in condensed, orderly, sim~ 
plified manner. 

You advance rapidly with this great library, 
plus special lectures furnished. We guide you 
step-by-step with personalized Problem Meth~ 
od of instruction .. . you learn by doing—han- 
dling legal problems—not by memorizing rules, 

Send for two FREE 48-page booklets, "Law 
Training for Leadership,” and “Evidence,” 
answering questions about Law and its value 
to you, and telling how LaSalle Law graduates 
are winning rapid advancement in business and 
public life. Mail coupon below. No obligation, 


LA SALLE EXTENSION UNIVERSITY 
A Correspondence Institution 
17S. Dearborn Si. Dept. 1283-LChieage 5, ILL. 


Send me your two FREE booklets deseribed above, 
without obligation, 
Name. 


Sweet. 
City, Zome & State... . : 


Z,, BARGAINS 


0 INVENTORY for | 
QUICK LIQUIDATION | 


More Local Plants Needed 
to Supply Growing Demand 


badly needed to make Dunbrik- 
America’s finest masonry. Smart 
— modern —colorful. Yet costs less than 
lumber. Millions used annually for 
homes, stores, factories, public build. 


I 


With Dunbrik-Dunstone you can ride the tide of the 
biggest building cycle in history. Local plant — local 
materials —local labor. Equipment costs moderate. 
Liberal sponsor co-operation. 100%—150% mark-up 
‘on basic costs. Outstanding manufacturing opportunity 


for men of vision and respon- 
DUNBRI 
DUNSTONE 


sibility. Write at onc 
3B rorutaR science 


W. E. DUNN MFG. CO. 
630 W. 24th St., Helland, Mich. 


ie NEEDEA Spe 


THE PORTER CHEMICAL COMPA 
BB Prvpect Avenue Hagerstown, Meryland 


getting you down—due to 

strain, over-exertion or ex- 

posure to cold. Minor bladder irritations due to cold or wrong: 
diet may cause getting up nights or frequent passages. 
Don’t neglect your kidneys if these conditions bother you. 


‘Tey Doan’s Pills—a mild diuretic. Used successfully by mi 
Hons for over 50 years. It’s amazing how many times Doan's 
give happy relief from th Ip the15 miles of 


fe 
Kidney tabes andfiltersflushout waste. GetDoan's Pillstoday! 


I 


EASY TERMS | 
20-Inch MIDWEST 


TELEVISION. CHASSIS 


For This NEW 1952 | 
FREE MIDWEST | Migs 

TELEVISION |= 
RADIO CATALOG 


If You Live In One of These 
Phone and Ask for Your “Catalog 


20-Inch TELEVISION -RADIO- 
HHONOG! 1H CONSOLE 


WRITE IN NAME AND ADDRESS (PLEASE 
PRINT) ON COUPON OR le POSTCARD 


CINCINNATI 2, OHIO 


DEPT. 245, 909 BROADWAY, CINCINNATI 2, OHIO 
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S 


PICTURE BOOKLET SG — SENT FREE 


ONVAIR 


in Sunny San Diego 


has a JOB for you: 


OPPORTUNITIES NOW OPEN: 


\ 
\ 1 TOOL DESIGNERS 
CN 2 TOOL PLANNERS 
= 3. PATTERN MAKERS 
= 4 TOOL & DIE MAKERS. 
5. JIG & FIXTURE BUILDERS 
@ MACHINISTS 
7 


LOFTSMEN 


Son Diego offers you California living ot ts best — ond 
Convair gives you the top working conditions. Employee 
Retirement Plon. Group Insurance, Two weeks vacation 
ight holidays annually Free Housing Office ond much 
more — plus thet wonderful Son Diego climot 


Send this coupon now tor booklet, details and Applic 
tion Blank 
reco wt terre] ---4 


Employment Of 
1 Comolidated Vultee Aircraft Corporation Dey 
3302 Pacific Hiway 
Son Diego, Colifornia 


OCCUPATION 


AM RUBBER i 


Select from this—one of the largest’ 
Foam. Rubber’ stocks—whatever shape 
or thickness vou want—Cut circles oF 
hpaine muenanees tunes, for qunholaterin 

Seat "cushion tops—nuto, wedges—all_ new fresh stock— 


RIOR RUBBER COMPANY, Dept. 202 
50 . Cermak Ra. Chicago 16, Hl. 


WHAM-O 
SPORTSMAN * 
iTS UKE A272 RIFLE 
iS RABBITS, SQUIRRELS, 
Power ser, weet 
Fer hating, forget, 
seuting Pes 


I 
| ame 
i] 


ADDRESS 


STATE 


ENGINEERING 


Big Demand for Graduates 


AERONAUTICAL, CHEMICAL. CIVIL, ELECTRICAL, MECHAN- 
ICAL and RADIO ENGINEERING’ (including 1: 
Hundreds of young men are earning engineering dexre 
in thig Fecounlved tnativtion euch Year—continuous 0 

ton. reerly. 

Thajor Part of thelr college expenses 
center, 

‘Low tultion. Competent instruction. Thorough. Intense, 
practical progrum. oratory’ facilities including 
hew pistes lab and modernized wind tunnel’ individuals 
Kea fnstuction eiphanired 

‘Approved for Veterans. Engineer 
sttidente trom 48 stat En 
December, March, June, September. 
eatalog and fall Information Enroll now 


_—————-SEND COUPON TODAY. 


INDIANA TECHNICAL COLLEGE | 


16121 €. Washington Boulevard 
fort Wayne 2, Indien 
Pleose send me tres Information on 8. $. Englacering 
checked. bs 


i 

| 

| 
depres’ In 37 montha. oe 1 

| I. O Civ, 1 

1 1 

1 ! 

' | 


DEGREE IN 
27 MONTHS 


industrial 


tse Set 2 Sk 


> MAKE YOUR OWN; 


with 


GRIFFIN LEATHERCRAFT KITS 
Best assortment of tools, mat 

in U.S.A.1 Send 25¢ for 116-pay 
catalog. (money refonaed list order 


GRIFFIN CRAFT SUPPLIES 


fond 9, Colit. 


[us. OIL LEASES PAY OFF 


FIND WHAT YOULH OO, 


CAN DO FOR-~ 


Congress has given any U. S. citizen the right to 
file for oll lenses on certain public lands, ‘Some 
U.S oll leases have lately pald $150,000 for 
under “$200: $250,000. for $250: $137,000 
Yearly for $200, We locate you a lease in a pos- 
Sible ‘olf area. Scores of our clients have sold 
US. Tenses, we obtained for them to major oll 
companies, Keeping part of the oll for them. 
Selves. In California the estimated oll under 40 
acres of OIL LAND Is 2 million barrels, ‘That 1s 
‘Shy you have a chance at enormous returns by 


Fisking $200. Write for free booklet 


CALIFORNIA LEASE CO. 


7075 HOLLYWOOD BLVD. LOS ANGELES 26, CALIF. 


rN 


40 rorutar stience 


MARDO’S NATIONWIDE SALE! 


Use Any Article For 10 DAY FREE TRIAL! 


DRIVES MODEL PLANES, BOATS, CONSTRUCTION SETS, Etc. 
WITH AMAZING SPEED! RUNS ON FLASHLIGHT BATTERIES! 


BOYS! MODEL-MAKERS! Get this nex MIGHTY MIDGET D.C; Elecrle Motor. It's. hones! Looks 
una Just like a big one. slotor is powerful yet measures ooly TD inebes? weiets one cuncet 
‘You GET ALL THIS PLUS THE MOTOR FoR 2.98 


Runs on, Ord 
Flashiight 


PORTO SAW ee 


Gearbox 
‘included! 


Has many safety fea- 
which include safety 
id housing. gives rigid 
gonnections and perfect safety 


u 
ye 


PORTO SAW Is a depend: 
tool with right angle 
drives which permit easy ope 


ment and rip 
wonder saw. Vall 
complete, only, 


mechanical changes with the ex: 
SALE PRICED AT 


ment 
LIGHT WEIGHT Gr AMAZING NEW 
MAGNESIUM LADDERS \ FLASHLIGHT 


Ld 


‘ess ‘519% 


eer (a 


Spring tit 


Pits all makes and models. teuy 
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WAKE UP TO MUSIC! 


a 


'W. SCHOOL at TAMIDERST, 2612 Dod Bide Oma. Bae 


utarn TV-RADIO Servicing nome: 
KANN WHILE YOU LEARN aca, SB 


new? simplified. lessons! Top” in 

Struction..- one of the largest eras. cosy 

schools of its kin’ Stei"at $100 
Write Today For Free Sample Lesson and Detolls 


CRESCENT SCHOOL om. «12 


see pacirie $¥. BROOKLYN 17.M.¥- | ] THEATRE INSTITUTE, 385 


Hey, You SKINNY BAG of BONES!” 
d the boys shouted at me When Writing to 

add d SHORT WEEKS ago Advertisers Please 
ut look at me now, PAL...A a 

4, TROPHY-WINNING ALL-AROUND Mention Popular Science 

¥\\HE-MAN as YOU can be SOON 
in 10 Thrilling Minutes a day. 


P captureD IN aes 
FULL COLOR-3”7 Dimension 


ad sides srs FULL COLOR esas, 


he esr he eae Sires 


Stereo Viewer 998 3 Sets 
and 6 Slides 2 00 
ADDITIONAL SLIDES, 12 for S400 


i i Star aa proucrs co. 


406 N. Wells St. - Chicago 10, Ill. 
42 FoPuLar science 


one adhesivel (T3314 


Pliobond* 
joins metals, 
glass, 
plastics, 
rubber, 
china, wood, 
ceramics, 
fabrics, 
wallboard, 
leather to 
themselves 
and to 

each other. 
Permanently! 
Brush top 
bottles 25c 
and 60c at 
dime and 
hardware 
stores. 


“TM Contre 
pera 


W. J. RUSCOE CO. AKRON 13, OHIO 


FLORIDA 


OPPORTUNITY BULLETIN 


Subscription 


2, $00 


wt foe Rausiony to gopere | anteed Mt mot, de: 


Had Never Written a Line, 
Sells Article Before Completing Course 


q Mediate ‘assignment todo 
for the same magazine, Aft 
> Confidence with. succéssi 


WHY CAN’T 
YOU WRITE? 


It’s much simpler than you think! 


© many people with the “germ” of writing in them 
simply can't get started. They suffer from inertia, Or 
they set up imaginary barriers to taking the first step. 
Many are convinced the field is confined to persons 
gifted with a genius for writing. 
Few realize that the great bulk of commercial writing 
is done by so-called “unknowns.” Not only do these thou- 
sands of men and women produce most of the fiction pub- 
lished, but countless articles on business, budgets, shop 
crafts, scientific activities, fishing, human ‘interest stories, 
sports, hobbies, travel, local, church and club activities, 
etc, as well 
Suck material is in constant demand, Every week 
thousands of checks for $25, $50 and $100 go out to writ 
ers whose latent ability was perhaps no greater than yours. 


The Practical Method 
Newspaper work demonstrates that the way to learn to 
write is by writing! Newspaper copy desk editors waste 


no time on theories or ancient classics. The is the 
thing! Every copy goes through the course of 
practical criticism—a training that turns out more suc~ 


cessful authors than any other experience. 

That is why Newspaper Institute of America bases its 
writing instruction on the Copy Desk Method. It starts 
and keeps you writing in your own home, on your own 
time, And upon the very same kind of actual assignments 
given daily to metropolitan reporters. Thus you learn by 
doing, not by studying the individual styles of ‘model 
authors, 

Each week your work is analyzed constructively by 
practical writers. Gradually they help to clarify your own 
distinctive style. Writing soon becomes easy, absorbing, 
Profitable, too, as you gain the “professional” touch that 
gets your material accepted by editors. Above all you can 
see constant progress week by week as your faults are 
corrected and your writing ability grows. 


Have You Natural Ability? 


Our FREE Writing Aptitude Test will reveal whether or not 
you have natural talent for writing, It will analyze your pow- 
rs. of obser your imagination and dramatic instinct. 
You'll enjoy this test. The BO cost of. oblization, 
Simply ‘mail the coupon below. today. Newspaper Institute of 

a," One Park Avenue, New York 16, N. Y. (Founded 


Newspaper Institute of America 1 
One Park Ave., New York 16, N. ¥ 

Send_me, without cost or oblisation, your Writing 1 

Aptitude ‘Test’ and. turther_ information. about. writing. for | 
Drofit”as promised in Popular Science, December. 


ae. | 
Bra. | eee 
Mi 


: 
1 

| 

| 
a 
1 

1 

L. 


State 


(AU correspondence confidential, No salesman will eal! on you.) 
iW eohk 


city. os flome 


reseed 


‘Convrignt 1981 Newspaper Institute of America 
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RAILROADING 


New enlarged edition of 384 pages—new 
layout ideas, new track diagrams, new 
landscaping effects, new wiring effects. 
The most complete BIG little book on 
the hobby of Model Railroading. On sale 
at all news-stands, or send 35¢ to Lionel 
Trains, Advertising Department, 15 East 
26th Street, New York 10, N. Y, 


Weltten by 05 
‘ur graduate, 


BLACKSTONE ie coulEer a ri LAW. 2 aoa te 


A Correspondence Institution Founded 10 1890 


NEW ne PEN 


PAINT STRIPING TOOL 
ae 
Mf 


Works like a Fountain Pen’ 
‘CO Dept. 217, 


Stripes with Paint instead of Ink! 
WENDELL MFG. 
4234 LINCOLN AVENUE, CnTERGO iB, ILL. 


writs fortes” 
cteuin? discoosy 


4A POPULAR SCIENCE 


{founded 1908). We furnish tools, sup- 
plies, practice watches for home 
study course. No previous experience 
needed, Try it without obligation! 


FREE SAMPLE Home Study LESSON 
Approved resident courses include chrono- 
graph repairing, jewelry repairing, gem setting, 
and jewelry engraving. Write for full information. 


CHICAGO SCHOOL OF WATCHMAKING 


1608 N. Milwaukee Ave., Dept. 4121, Chicago 47; fil. 


UII[Be a DETECTIVE 


INTERNATIONAL DETECTIVE TRAIMING SCHOOL 
a7 ‘Washington 18, 0. ©. 


137 MAKE YOUR OWN 
Ws RUBBER MOLDS 


Buy U.S. 


Steel 


INDUSTRIAL 


pparet | 


tn Canada’ Satety Supply C1 


EARN BIG MONEY..WORK PART-* FULL TIME 


'N ELECTRIC APPLIANCE 
a REPAIRING 


ELectRic Learn this foscins i rofessi 
ELECTRIC ons f aces Ot ects: big money paying profession at 
WASHING with your hands building, test 

bial eae? en epplionces “of all kinds. Electrical appliance repairmen 
vacuum re needed everywhere—wherever electricity is used. 
CLEANERS : a Y 


You no special previous training or experience. 
Age is no handicop. CHRISTY has trained over 33,000 
men in all ports of the world. Men who today com- 
motors mand big wages or own profitable businesses of their 
Sewing. bint 
MACHINES ELECTRONIC KIT PAY LATER FROM EARNINGS WHILE LEARNING 
TROUBLE DETECTOR CHRISTY shows you how to moke money while still 
learning, what to charge, how to set up your own shop, 
WAFFLE IRONS, how to build power tools from spore parts, etc. It will 
MANGLES. poy you to write today. 


ELectRic 
RANGES 


TOASTERS 


HEATING PADS 
FREEZERS 
ELECTRIC FANS 
ELECTRIC IRONS. 
Lames, 


ETc, ETC. 


PIANISTS 


IMPROVE YOUR PL. 


FAMOUS 15 & 17 JEWEL 
a wast, 167 17 JEWEL wast 


FORMERLY SOLD FOR 


INCABLOC Heft sad 
rr 


| NURSES" 
MODEL 
$16.95 
Plus 4 


SEN SEND 0 - $1, DOWN PAYMENT with onder, Pay balance to portman on 

arrival plus postage. stage’ it you encloee fa jent plus 

fix. Aue MAI MAS DELIVERY GUARANTEED! ia 
MARYLAND DISTRIBUTORS, DEPT. 339 

501 . BALTIMORE ST. ‘BALTIMORE 2, MARYLAND 
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| Develop Hidden Earning Power 


— What Every —— 
Hard of Hearing STUD Arial 


Quality yourself in spare time for, advancement, 
Person Should Know Ereater earnings, business success, Now, more that 
Ever, legal ability 1s In demand! Easy-to-understand 
Step-by-step lessons and text material furnished—in- 
CAN I GET a hearing aid without valuable for permanent reference. 42 years expert 


ase teaching, 114,000 students enrolled. Easy payments. 
anything in the ear?— without any Find out now, at no cost, how study of law can help 


attachment to the head?—that doesn’t Zou, Write today for FREE Book “Law and Executive 
need batteries?—without a cord? Can I paicanes: 


get an aid I can wear so that NOONE | _ AMERICAN EXTENSION SCHOOL OF LAW 

will know I am hard of hearing?” Dept. PS-45 646 N. Michigan Ave. Chicago, Ill. 
A new FREE booklet, “What Every = VOICE! 

Hearing Aid User Should Know’, by * HE-MAN o of 

the suthor of a 700-page text on hear- 


ing instruments, gives you the FACTS. 
Ic tells the truth about hearing aids and 
will save you many hard earned dollars. 

DON'T BUY UNTIL YOU READ | 
IT!—until you know what every hear- 
ing aid user should know. 

‘Just put your name and address on a 

any postcard and send it to L. A. 
Watson, Room 68D, 21 North Third 
Street, Minneapolis 1, Minnesota. Your 
copy of this valuable booklet will come 
to you FREE in a PLAIN WRAPPER 
by return mail. ‘cpportnities i over ai 

1G. A'S. Ince, 718 Wilholt Bide., Springfield, Mo. 


| ELECTRIC SHEAR SHARPENER 
p—— Dver 75,000 Sold—it Must Be Good 


"Slike new. No previo 
Amazing visual-weaver makes le 


BUILD AND SELL 
ene yore, exses Grandpa Breidert’s BIRDHOUSES 
SKIL-WEAVE, 


GET HEP TO HIGH PAY—GET INTO 


TELEVISION! 


Constauction | Commercial Trades Institute | 
1400 Greenlect, Chicoge 26, Dept. E-12 

11D Foremans: Name 

Ad 

He) muon scuoot | city____State 


H 

10 

1D pony aFeNDER | make $100 a week. Learn at 
Vode? | home: get 20 big Kits; build a 
VO pistamics | 16" set; 2 weeks of shop train- 
| Gy tumetanon | ing; free job placement! Note 
Lo eceeanc’ | other opportunities. Mail cou- 
1” DRAFTING pon NOW! Check course. 

4 o aunoine. 

‘ 

' 


Age 


‘Money! Fay onty 2.98, plus postare on| 
Sey torent 
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foc} Firestone == 


‘tne Service given By tha 


Yustant Flame 


with a 
Twist of 
Your 
Fingers! 
Ere TORCH | 
with the 
THROW AWAY 
FUEL TANK 


FREE “THE AGE OF REASON” 
by Thomas Paine 
YOURS WITHOUT OBLIGATION 


‘THE THOMAS PAINE FOUNDATION 
18, 370 W. 35th St., New York 4, M. ¥. 


Open the valvemapply a 


Store for a demonstra 


Prepo, Mast 
, wy-duty burner for 
requiring Volume of heat 
$2 je needs of the demand 
—- FREE LISTS beard 
—S 


A selection of figure studies i 
breathtaking 3rd Dimension. Thes 
pictures come to life when viewed 
through the magic viewer. Re 
depth and beauty only 3ed Dimi 
sion can provide. 

fend 25c for Magic Viewer &Samples 


EN 


BTAND-our ITE Nalo Brea Ave, 
Los Angeles 36, Calif | 
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POCKET 
AUTO KIT 


Indispensable 
Compact 
Sturdy 


NICKEL 


CHRISTMAS 


‘The most beautiful a 
Kit" ever 


d handiest pocket auto 
tool chest in Itself. for 
fd agreultural 


‘Retaters’ Inquiries Invited 
AMERICA, INC. 


You 100 CAN BUILD 
Wis RADIOS 


Baie Ea 


Excellent ‘back 
Kit includes. all parts, Instructions, radio 


arts and equipment 


jour Kit todas wad for further information. You risk 


Order 
‘othing. 10 Day’ Sonéy"DBark Guarantee, 
Postage prepaid on cash orders, C.0.D. orders accepted,tn U.B.A. 


PROGRESSIVE ELECTRONICS CO. 
Brooklyn ¥ 


THE QOLDAR COMPANY. 


ML CUENOMS BLVD. GUENOALE 


0. 80x 181. 
FORT WORTH, TEXAS 


Glesses have Wy 


Largest Binoculars Dealers in the West! Our Prices INCLUDE ALL 


TAXES! 


6 x 15 Theatre ond 


DeLuxe Quality in Every R 


NEW! 3 ha marae 


rast onviey A $10.95 VALUE. 


Filled with 6 Ibs. of soft, warm 100% fluffed re- 


cotton linters. Khaki dyed, fine quality 
wearing cover. All passed the strict California 
eeading regulations tical for home 
cabin, trailer and any place yo 
‘can use @ high quality, realy 
warm covering. 
(Cut Size 72 x 


Order Immediately for’ 
ADVAN 


LECTRONICS AND TELEV’ 


‘etrol 


AT NATIONAL 
Pay After Graduation 


The steady dependable trade of Meat Cutting taught 
easily in 8 short weeks. You LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 
For beginners or men with experience. Get 2 profit. 
able store of your own. Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help, Thousands 
of successful graduates. 
Buying, cutting, percentage, pricing, advertising, sell- 
ing, etc. A complete retail meat education. National 
School established over 25 years. Get National train- 
ing NOW. Pay your tuition in easy weekly payments 


after you graduate. Get all the facts. Send coupon for 
FREE 52 page school catalogp—TODAY. 
T natioget seneot of any Cutting, tme- i 
Dep BRE Feieas| H 
Sorte econo aa'Scit Service aleates Ne 
Lene eee I 


‘TAKE THE STEPS NOW THAT WILL GIVE 
JME SECURITY IN AVIATION! 


ing aviation industry urgently 
‘needs properly trained young men! Big 


minimum ine. ally acredted mo. 18 
26:mo-coures in ll seronatcal phen, Tbe 
V's AMAZING! I'll show you J fing intron tached 35 Jr epee 


how to make up to $12.50 per hour ‘raining toda 
Enroll now! Illustrated catalog, address: 


PRINTING REGISTRAR, EMBRY-RIODLE, DEPT. 99, MIAMI 30, FLA 


WITHOUT A PRINTING PRESS. 


60 POWER TELESCOPE $3.95 
VARIABLE EYEPIECE 20 x 40 x 60—BRASS BOUND 


inte wlone—sat HOMEY 


Wouldn't you he hippy if you could take only one Oy 


WARN HUB CAP MAKES 
2 JEEPS ovr orf 


‘Ends front wheel drag. on 4-wheel drive 
Willys ‘ups. and Jeeps 


"SCREEN.PRINT 
YOO 5, tos Anglos Sh to Angolon 


COMIC BOOKLETS 
Zam on MEN ONLY! POCKET. SIZEy 
THEY'RE TERRIFICL AcKED 
WITH RARE CARTOONS ond GOOD CLEAR 
TULUSTRATIONS AS YOU LIKE IT. RICH IN 
FUN amet HUMOR. 20 BOOKLETS: 
‘ALL DIFFERENT, SENT PREPAID FOR OL 
1N PLAIN SEALED WRAPPER. WO C.0.0.8. 
BOX 5-STA. E, TOLEDO 9, OHIO 


HANGOVERD 


HH Tromech. Needoches 
FEEL GREAT....1N A JIFFY! 


The original safety saw blade 
tested and approved by the 
world’s leading laboratories 

paras cle eratepaee 


‘from nga on 
we menuine PTT blade. (OS. Pa 
= 25559355). 
Bs fon mails of chrome anadium 
eel by one of the world’s leading save 
Blade ‘manufacturers. Cuts cleaner, 
ricer, smother and requires 20% fet 
power. Available from 7" to 16" 
and for standard makes of portable saws. 
EW! PT sev sharpener fr safety bodes 
Get saw sharpening te 
Ioeakiyt WRITE FOR OETALS. Dept F512 


W PTI, INCORPORATED, 
401 Broadway, New York 13, N.Y. 
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wvenreo ADDING MACHINE 
DIALS like a PHOWE, 


‘© No Movi 
Guorenteed ® Fits in| 


‘A Midget in Size 
‘Glam 


AIRBORNE SALES WAR SURPLUS siti ORDER from this ad NOW! 


LOW VOLTAGE 
CIRCUIT TESTER 


Mode for U. $. Ordnonce Dept. to 


INDICATOR HOLDER 


For ait types of diot indice 
(Nastme AineO mognats. 
s 


CULVER CITY, CAL 


JACKPOT 
GIFT 


Model miniature slot machine \ fwnecroms 
The only gift of its kind in the world! ror vars ovr 
Ne bef itt like this! We 
that you insert NINE DIMES BEFORE 
GIFT WRAPPING. On the TENTH DIME, 
AVJACKPOT spills out! Ten actual, sur 


rising and unex dimes to thriil and 
jelight the recipient. But that's not all. 
There is a practical side, too, The back of 
t Gift Bank is an ACTUAL bank. 
Hide S000 in chimes: with easy access 
when desired. 
This machine is precision made of high 
quality die cast metal, beautifully plated, 
hinutely detailed and GUARANTEED for 
performance. Half a foot high... weighs 
almost two pounds...is legal in every State. 
Sent C.0.D. plus postage, or postpaid on 
‘cash (check oF m. ‘order. M 
fanded if not delighted. ORDER NO 


BANKRAFT COMPANY 
711-Z Fremont Bidg., los Vegas, Nevado 


Can a Man My Age Become a 


Hotel Executive 


Even Though He'Has No Previous Hotel Experience? 

woes oe like to step into a well-paid sition in a Hotel, 

Club, Resgaurant, essential Defense Cafeteria or Housing 

Frome” Would fou ike to logk forward happily 19 the fx 

ture! ‘The suceew of Lewis graduates from 18,10 30 PROVES 

you cancthough you have’ ao. enperience in hovel work 
Lovls€. Schmitz, Driver-Solesman, 
Whe Knew Nothing About Hore 


Werk, Now Assistant Manoger 


Ming. 1 secured 
five ‘inonths inter be 
ater, tive atthe bo 
eketitent salary besides 

Step Into a Wel 
FREE Bo Give 

Our FREE Book, “Your Big Opportunity,” explains how 

You can qualify for a well-paid position ar home, in leisure 

Time; cells how you are reguotered FREE of extra cost in the 

Lewis National Placement Service. Most imporcant, i shows 

how you can be a Lewis Certified 

good" when placed in a position. ‘M 


loyee-certifed to make 
i a the coupon NOW! 


TRAINING 


to know tow to aval 
homie in my elsure ume, 
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SAVE MONEY WITH 
THIS AUTOMATIC One-Man 
To skilled men: BRAKE BLEEDER 


LOCKHEED = Ezsheceeee= 
in 
CALIFORNIA 


offers you a 
BETTER JOB | 
ina 
BETTER PLACE TO LIVE 


Lockheed is building planes for defense, planes 
for the world’s airlines. It's all part of our long- 
range production program, It means there's not 
only a better job for you at Lockheed, but a better BULL DOG JACK S| 
life. For here in sun-swept San Fernando Valley Mokes porting or hitching waist ond 
you find living conditions beyond compare. heavy form implements an e 


Machinists Aircraft experience 


Rockhoee | aaling Men ren 


needs: | Engineers you. HAMMER BLOW TOOL COMPANY 
| | Wousau 14l, Wisconsin 


Lockheed offers you: Top wages, generous travel ITALIAN ACCORDIONS 


allowances to be paid after six month's employ- stra, al ode Vary iat, Hand 


mentat Lockheed, retirement plan and many other Sse, ol wecele, Vey biel, Hand 
benefits only a company like Lockheed can provide. Factor ative wi lowe Wwhoeeal 
Middle-age is no barrier to a job at Lockheed. Skill Hhromatic Necorion and Cone 
usally, notiyears, count here, Send nan Ailiress for FREE catalog, 
ITALIAN ACCORDION MFG. CO. 
| Housing conditions are excellent in 7600 Cottage Grove Ave., Dept. P5-12, Chicago 


To | the Los Angeles area. Approximately 
30,000 rental units are available. 


ot Wea eee ISM 


Family | 

Huge tracts are under construction 

Men: | for home ownership. Lockeed Em Now Reve. 
ploye Service will help you get settled. 


Write today for job application blank and illustrated 
and work at Loc! 
Use handy coupon below. 


WY. MATT 
LOCKHEED A a 


iy Na 


My Type 


Wy Stieet 


My City and Sia: 
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** *49® 


Amazing broadcast and shortwave 
radio by the makers of professional 
radio equipment for the 


KONTIKI 


expedition of book and movie fame 
COVERS THE RADIO WORLD! 


‘pew miniature tubes for maximum sensitivity. Precision 
built. Measures only TI" x7" x71 


NO SHOP 
NEEDED 


department stores, recommend DURACLEAN Dealer's. servic 
‘Almost every bullding in your territory houses a potential cus 
tomer. Even auto ‘dealers ‘buy your service to revive. uD 
{n'used ears, You get many voluntary and repeat orders 
Some dealers establish 

frown. Others continue fo opera 

Sp to $15 for a day's service 

‘Territories are limited! Write now for FREE Booklet explainin 
‘stalls of these Nationally Advertised services, 


Duraclean Co., 1-18D Duraclean Blidg., Deerfield, Ill. 


Yes, @ radio receiver and transmitter built by 
National, world's most respected maker of 
professional radio equipment, kept the famed 
Kon-Tiki Expedition in touch with civilization 
despite storms, salt spray and even total 
immersion! Now, at medest cost, you can enjoy 
@ broadcast and shortwave radio with the 
some rugged, built-in dependability! 


Write for name of 7 sup! 


NATIONAL COMPANY, Inc. 


MALDEN, MASSACHUSETTS 


CHOOSE AS YOUR COLLEGE CAREER 


ELECTRICAL 
ENGINEERING 


+ MAJOR IN ELECTRONICS OR POWER 
+ B.S, DEGREE IN 36 MONTHS 


Career opportunities are_at an. all-time 
high in’ Electronics. “Prepare now for 


engineering employment opportunities 
predicted “for 1954. ‘This 48-year-old 
College of Electrical Engineering offers 
2 proven plan to prepare you for a suc 


cessful future 


Becom Jie or Electronics Technician in 12 Months. 
Prepare for a wide range of career objectives. In 6 ad. 
ditional months become 4 TV Technician 


TECHNICIAN'S COURSES APPLY FULLY TOWARD YOUR 
B.S. DEGREE . .. also completain themselves, Military, 
Practical, of prior academic training evaluated for ad: 
vanced credit. B. S. Degree in 36 months. 


§CHOOL of ENGINEERING 


MILWAUKEE SCHOOL OF ENGINEERING PS-1251 
1025 N. Milwaukee, Milwaukee, Wis. 

Without obligation, send 1951 Catalog for Slectrical 

Engineering, B. 8: Desree, i C] Electrontes 

Power; pius Occupational Bulletin. tn 

G Radio-r¥ C dlectrleal Power (] Welding () Heat 


Address 


If ‘veteran, indicate’ date of diachatae 


ee ee ee ee 
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F YOUR CAR BURNS 
TOO MUCH OIL... 


AUTOMOTIVE AIDS CO., DEPT. 6-5 
201 East Sth St., Plainfield, N. J. 


This Expert Knows 
CARBURETORS 


(ALL-MAKES) 
‘Inside Out’ 


SEE HIM: The Hygrade 
System mechanic locates 
the trouble faster and does 
a more thorough job. He 
replaces all worn parts and 
parts that wear with brand 
new parts. 


HYGRADE SYSTEM pcnrommance 


CARBURETOR OVERHAULING © ALL MAX: 


Long Island City 1, N. ¥. 
Send free booklet describing 
revolutionary Hygrade System 
of Carburetor Rebuilding 


SSmEmATTAGH TO YOUR LETTERHEAD OR BILLNEAD Emre 
5A Porutan science 


OPPORTUNITIES AHEAD! 


RAIN FOR A FUTUI 


REIN 


Bivison UTILITIES, ENGINEERING INSTITU E 


0-14 tings 


Write Teday for Free Catalog. Send ne 
ADVANCE SPECTACLE COMPANY | 
Dearborn Street, Dept. SP-12, Chi 


| Tae ponren cuEMicat comPANy 
| 57 Prepect Avenue Hagerstown. Maryan 


LEVEL-X INCORPORATED 
627 Salem Ave., Dayton 6, Ohio 


PROTECT YOUR CAR’S CHROME FROM 
RUST ieertn ear ete PITTING 


$ FREE COURSE! BIG PROFITS! $ 


Flocks & Sandblasts 


on tank ends as shown, 


Steel pressure tanks suitable 
for compressors. pneumatic 
uses, hydraulies, and 


Standard pipe tread openings 


“BUILD THIS STREAMLINED, TELESCOPING 
COMSTOCK TRAILER 


DP Complete Biveprion ond instructions 


ig 
beouty, For information and pict 
20 N. 17th 5 


Easily located with new Light- 

weight M-Scope Detector. Su: 

perior performance, lowest 
, monthly payment 


PALO ALTO 


MANUFA 


iq 
hour Say. Al 
FREE a 1, for won, 


Ball-Bearing SPEED WH 


JUVENILE WHEELS 


JIM BR 
1003 HOME AVENUE 


> Gy > 
he Gl LDhal 
Srey Mi len Wants 


The perfect and practical gift for every and any man os well 
the ""Mile-O- 
oud driver. 
getting at 
He'll save gos ond repoir 
gellon He'll kn 
ly his engine is operating « . . when 
° think of you every time he drives 
make 
fine watch 
transfers to ony ne 
24-page booklet of 


brings him up-to-date . 
joroline performanc 
hhelps tune ond check 
1 of yeor or moke—con be installed by anyone 


ooo tt Sa A eden WA 
Sia yor trier — mal to ary OP 


100 yeors. Deluxe model in Kifer 
Moroon Leatherette case embossed 


from GALE HALL 
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Non OFF THE PRESS VOLII 
a Dasdawroticate CATALOGUE 


SEE LATEST MODEL TANKS—ALL PICTURED 


Put Your Finger 
Ay Car Touble ee 


SEE BRAND NEW SERVICE STAND LINE 


SEN D (ox your cory TODAY 35¢ 


COMET METAL PRODUCTS CO., Inc. RICHMOND HILL 


3013"43'00 


trying to tech own ear 
ick, (routes, Let MO 
‘New TO CBE 


Wo Conneeting Kod 

‘S"things that 
Tenitlon: tr 
stone. ere, Pits 


ion and trial. 


YOUR DREAM HOMES ‘SMITH MANUFACTURING COMPANY 


esr'D 1893 Dept. PS, Preston, Ont. Con. 


HOW To BUILD IT FOR LESS THAN $3500 
SAVE tt 9 ¥f.000, with nel of, ths. practical bow-to-de- tt 
book! Br iandyman”. Hubbard. Cobb and 
instructions for elght modern homes! 
‘make every typeof improvement — 
oot, 


GET READY “NOW FOR NEXT x i 
SUMMER‘S DRY SPELLS “THE MIDWAY COMPANY, Dept. WPS-12, Kearney, Nebraska| 


Sturdily Made—Hundreds of satisfied 
customers. Purchased and used by U.S. 
Dept. of Agriculture, U.S. Dept. of 
Forestry, U.S. Navy and many foreign 
countries. Fully Guaranteed. LOW 
FACTORY PRICE, $385.00; less Motor 
Factory. Price includes drill, 
iter and 100" cables 200 foot sade 
tional length available at extra cost. 
Drill your own wells for that need- 
ed water—aa many as you need— 
outside—in the cellar—in the barn, 
‘The new improved CONSOL, Di 
—1951 Model—is equipped. wi 
special replaceable Drill Head, Tt 
Will drill through many feet of solid 
rock without resharpening. Simple 
to operate, easy to set up. Do the 
work yourself at small cost 


When Writing To Advertisers 
Please Mention Popular Science 


NO FROZEN PIPES) 


| When You Use WRAP ON 
{ ELECTRIC HEATING CABLE 
Protects to 35° Below Zero 


No more worry. expense or inconvenience 
from froven pipes! Just wrap Plastic 
round pipes 


‘wei inte tor Ta tnlomaetion an ree esta. 
CONSOLIDATED INDUSTRIES CLYDE J. SMITH CO. r ne 
West Cheshire, Conn, 11141-7 Morang Ave., Detroit 24, mich. | QM 
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for 12 months 


“$00 


not everyone 
does as well, but 
E. 0. Lockin, 
who started a 
business of his 
own, reports... 


PER MONTH 
INCOME 


I’ve averaged 


—most of it clear profit for me! 


© Mr. Lockin expresses his grateful thanks for 
the opportunity to make a decent living on his own. 
Many men have discovered how to be independent, 
to be freed of bosses and layoffs—to build their own 
future on a steady, dependable foundation. L. A. 
Eagles grossed more than $200 his first week. R. E. 
‘Traynor says, “I made $62 gross in one day.” 
Others report gross from $100 per week to $12,000 
per year. 

How much you make depends largely on you. You 
need no special skill, no large investment to start. 

No shop necessary. Our ELECTRIC RUG WASHER 
cleans rugs and carpets like new right on the floor 
...removes dirt and grime and helps to show 
their natural color and beauty. So efficient and safe 
for carpets, it is used by largest hotels and railroads. 

You take no risk. Machines fully guaranteed. 
Mail coupon today for complete information includ- 
ing how to start making big profits quickly in YouR 
OWN business. BiG opportunity. Send coupon now. 


VON SCHRADER MFG. CO., racine, wis. 


You, too, can start 
your own business. No special skill, no 
large investment required. Costs nothing 
to find out—no obligation. Mail coupon 
today for interesting FREE book. 

(ON SCHRADER MFG. CO., 

VIPL, Racine, Wisconsin 
Send at once (no obligation) your #1 

booklet containing information about y« 

LECTRIC RUG WASHER and how I can start my 
wn permanent, profitable business. 


1e__State, 


Would YOU Like to Make 


$1,000 A MONTH? 


made selling the amazing new 
PRESTO Firo Extinguisher! 


VER 11,000 people died in ites last year 
O'pmeer ple has ben wasn Lo 
practical new: Bind 
Fe bee Tiny 

Bulky “atinguthers that cont 4 times. as 
much and are 8 times as heavy. Ends hes 
fast 28° seconds. Fits in palin of hand. 


STANLEY HYMAN 
20 years! Sells for only $3.98! 
You can make good money showing this new discovery to 
vil delense workers, owners of homes, cars, boats, farms, etc, 
Snd to stores Yor resale. Stusley Hyman reports making’ over 


sta, Ganley Hoa, oe, eine oe 

filen'wydaite 815.20 aa'fose’ * 
Mhaes saiceee Wf “ores” sist 
paar ee Tee se 
irene sew eacvees oouee amc 
al reuse: pt ct cota ne 
oer ihe 
greiner le, soppy ae 
a ee eres ce tere? eras 


required. But don't put it on. Every day you 
hesitate may cost you $10, $15, or even $30 
you could be making. Send posicard or letter 
to: MERLITE INDUSTRIES, Inc., Dept. 1112, 
201 East 16th St., New York 3, N.Y. IN 
CANADA: 


‘Cou, Lid., 371 Dowd’ Si 


15 pea wet ont 


Mopa 
?. 


NOW make Your own 
ACCURATE SURVEYS 


Here's a junior size surveying kit that makes it easy to 
do your own accurate surveying. You can lay out patios, 
fences, barbecue pits, baseball diamonds, camp sites. 
Use it for leveling or for measuring angles. The com- 
plete outfit includes scope, base, legs, uprights, tape, 
rod, plumb bob and a handbook of practical problems 
and instructions. A swell Christmas present — an edu- 
cational gift for boys — a useful item for home-owners. 
Only $8.95 prepaid or C.O.D. plus shipping charges. 
Add 8% sales tax if you live in California, 


SURVEYOR JUNIOR $8.95 


——— Use this handy coupon today ! ——= 


Speers 
T5G85, LF There Saton 

Los Angeles 43, California 1 

Enclosed is check Money Order_ Send CO.D_ | 

i} 

! 


Name 
Addi 
Town State 
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‘The Perfect Gift for 
Everyone On Your List! 


ANTIQUE 
AUTO SETS 
Only $1.95 to $3.95 


‘Miniature K"" Seale Models. 
‘Such Fun and So Easy to Build! 


Sad 


395 Fines Coioe $250 1914 Ste Beret —$838 
Ui Scee 
ewreat 5285 


Wine we-Aad te poe cod wenn, €.0. 0° ee 


} 
eerie ss 
Roms 3 


/udson miniatures OLD TIMERS 


"Originators of Antique Autos in Miniature” 

SCRANTON HOBBY CENTER, Dept. 28, Scranton 10, Pa. 
MAKE EXTRA uraRN 
At HOME 


INTERSTATE TRAINING SERVICE 
School of Plastics 
PORTLAND 13. ORICON | gramme 


|"NO DRAFT’—PLASTIC 
STORM s]° 
WINDOW «=. 


PROTECT ENTIRE HOME 
coainst drafts, colds, etc. Windprect, 
inproot, transparent, saves fuel costs. 
Easily installed by onyone in any size 
windows. Complete kit, size 36° x 72”. 
Order now—one for every window. 
ae tORD Dept. PS-8, Sth & Hamilton, Pgh. 6, Pa. 
Storm Window Sets @ $1.00 each postpaid. 
faa Guo TC0.d. Money beck guorantee, 
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FOAM RUBBER 


= 3 TO 6 DAYS A MONTH 


care 


TeevinG DUCK =a 


is 
‘Setington, W. Vas 


The Modern PLASTIC 
for estat Home Repairs 


paid (in U'S.) for only $115. 
money-back guarantee. order now. 


ey _ DONALD DURHAM CO. 
BS CKS Ano STATS Box 804-X, Des Moines, Iowa 


MEN! send for this 


SornEH 


ws 15" Bad 


Do you want to make more 


SAMPLE SUITS TO WEAR 
ay No Money! Send No Money! 
‘rithout payin Te, seee ri 0 your 


‘our! 
J. C. FIELD & SON, Dept. 'A-1720 
Harrison & Throop Streets, Chicago 7, Hllinols 


rortts FREE! 


a courie iy Aninal Breed hie a igs 
fy invreate| fn Gatting ad Hin the aaddig 


TRAIN in Our SHOPS - - 


IR CONDITIONING, REFRIGERATION, 


ELECTRI 
‘MECHANICS, 
If Interested write or wire 


COMMERCIAL TRADES INSTITUTE Inc. of Ala. 
254 IVY ST. EL 
ATLANTA, GA. 
TRAININGS #68 


wth serait 
ictal arse ae natemencraoe 
aerate sata 
fe z 
Shee 


iy MANUFACTURING co. 


‘M__ Burlington, Wis 


FREE BOOK-on 
Rectal Troubles 


Here is good news. This 17l-page, up-to-the- 
minute book on Piles, Fistula and other related 
rectal and colon ailments—will be sent free for 


the asking. It may save you much suffering, time | 


and money, Write today—McCleary Clinic and 
Hospital, 1271 Elms Blvd., Excelsior Springs, Mo. 


AUTO ECONOMY 


y= CORNER 


by The Scotchman 


LION USE GANE 
S...TRY THEM 
YOUR CAR 


that this amazing econ- 
up to 25% ‘more wi 


Idling. tes 
St our expense. If completely 
fprt bt Sper cate (ea 


Jee 
Mowiey Pay Postatay NoritiNG, 
NARCO, Dept. H-12, 350 W. Wi 


FREE! THE FAMOUS 

OCTA-GANE WATER- 

ALCOHOL INJECTOR 

Learn how you can en- 
Joy_alt the eeonomy and 
performance benefits: of 
Water alcohol «Injection 
Absolutely FREH, This 
Ail bronze, “fog type" 
exhaust pressure ‘ope 


Bist ietion unt ean 
1e yoUurs 

SPENDING ONE CENT ... . ‘NOW OR EVER. Our 
sensational new “‘costfree’"” plan, which requires no 


felling, "helps you get automotive accessories; eco: 
rod" 


omy” ‘products and equipment. absolutely 
Free. Write today for full details and catalog of prod- 
ucts ‘offered, 


‘MARCO, Dept.OG-12, 350 W.Washington Bid. Venice California 
BIGGEST SPEED & POWER 
BOOK OFFER EVER MADE! 


For all makes of cars, thie erent 

Bage"library edition with ‘hundreds of 

Phstogrophe and diagrams 

most “economical 

Sour ai Mies 

FON GAR OVERS ONT aA? 
See 


Learn how to sav 
geen dual, santo 
hot cams, mah a 
BieeatH FARING, CHAPTERS." teh 
‘bout “Cuning techniques. speed tricks, 
‘econom: a formulas for In: 
creasing racing speed and” dyna 
wer, Alga complete informatio 
1d customize 


Ls Angels, 22, Cat, 


ELECTRONIC COIL BOOSTER GIVES 
QUICK STARTS...POWER TO SPARE 


A sixty second installation of this 
“Spark Intensifier” in the center 
hole of the distributor cap of all 
cars . .. pays off with “Rocket” 
performance. By boosting the 
high voltage current passing 
through the distributor, a hot- 
ter spark is created. This per- 
mits a wider spark gap and 
thus “misfiring”, ring and cyl- 
inder wear are greatly re- 
duced. 
Send just $2.00 cash, check or 
money order . . . if not com- 
pletely satisfied, after a 10 day 
trial on your ear... return for full refund. 
Eecronc Devlpment Co. Dept PS-2, Bax 17716, Las Aneles 34 Call, 
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Learn this 
Profitable 


Moéney-Making Career Open 
to Men and Women, 18 to 60 


dependence and 
‘qualifying for 

be ea 

whe they lear. 


NEW 32-PAGE BOOKLET FREE 


Accelerated courses, For am 
ry department 

raduates . Hold positions of responsibility the 
world over. Placement service. Future shortage of engineers 
Indicated, ‘Prepare now, for the civil and military opportani= 


Extoms - campus. Well equipped. modern buildings and labs. 
New terms start quarterly, Enter January, March, 
Fine, Sestember. 


TRI 


— Mail Coupen Today ——————. 


“STATE COLLEGE | 
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MODERN wmow'r SHARPENER 


MODERN MFG. CO. 22.5.0." C8 


HOME MOVIE 


F [ L M S xn aint 


We have the films you want! §% 
Sound—all types—with our se Low-C 
Flan, Send oniy 28¢ for Sample Flim. Special Li 


"HOLLYWOOD FILM EXCHANGE 
5864 Hollywood Bivd. jollywood 28, Callt. 


1 photon, drawings 
ow prices on complete sie 
{igrunded ‘on paris order.) Rush 
order today-NOW 

ipG pRoDUCTS 
Dept. P5-12. Kearney, Nebraske 


LA. Can then Don’t 
X| Delay Another Day— 
{\\) fox now it can be controlled 
with Freedom and Comfort 
in every normal day and 
night activity. 

ENTIRELY DIFFERENT 
‘Will mailin plain sealed envelope. 
FRED B. MILLER 

MANUFACTURER 
‘DEPT. P, HAGERSTOWN, MARYLAND 


TALK TO THE WORLD! 


PREPARE FOR F.C.C. NOVICE 80 METER C.W. TRANSMITTER KIT 


Complete — Nothing Else to Buy — Transmits 
‘Anywhere — Easily Assembled with Screw- 
driver, Pliers end Soldering Iron. Pictorial In- 
structions. 


] ASSEMBLE 
LEARN — SAVE 

{In one unit you get 0 80- 
Mater CW. Tronsminer: 
Code Oxcillotor; Monitor 
Stotion (lor sending) Mili 
tory type key. Includes: 
inched metal chassis 


ELECTRONIC TECHNICAL INSTITUTE Dept. PS 121 
raph Key 830 Venice Bovlevord, Los Angeles 15, California 
Radio Theory, FCC Regulations ond On. I please send: [-] NOVICE LIC. COURSE, $26.95. [] TRANSMITTES 
2 ploined by Fces ond 12 recordings ® | iy, $99.95.) BOTH $59.95. 
Pre-FCC Exam graded FREE. All Lessons ond Records sent of ONE TIME UP 

:T ON THE AIR THE SHORT-CUT PHOTOSOUND WAY. You LOOK | We Poy Postoge). If 

CFT ON THE An Tee occsinge YOU TEARN WIINOUT EHFORT! | eveanded Send nf. on [] Advonced Amoeu cere.) Com 
Repeot to your heart's content merci! Ucenses. 


wemble your own Hom | Nome 


SIMPLE STEP-BY-STEP INSTRUCTIONS 0 
he world-wide friends 


Station. Send your vo 
‘Act in national emer 


1952 EDITION 


It's New! It's Different! Get world » lara 

Auto ‘Accessory 4 Barts Catalog and save 

Hollywood “Acc - HisSpeed 

ment, Rebuilt Bnwines,” all parte de 
for all cars: & trucks, We have thi 

‘ro-Get part! Jam packed. with, b 

gains, Completely illustrated, (100 pages) 

Sond doe trefundat 

‘C. WHITNEY, 1917-8 Archer, 


MONDAY NIGHTS—CBS © TUESDAY NIGHTS—CBS-TV 


Not a small hobby camera but a full size 16 m.m. 
genuine Bell & Howell—America’s most famous 


Een 

SAVE 50% on |i8.Bai sete 

2 power wine anaue| exo" sense sco 

BINOCULARS seis |*2:satfe “Seren it 

nows29-90] tit. Say, | 

SAVE $60 
A 


nN 
Waterproot, 2 . 
@ to exact specifications of U. 8. Govt. Genuine War Surplus. 


"NOW only $149.95 


SOUND POWERED PHONE 
No batteries needed. Your voice 
generates current, O.K, for 25 


State frst and second ‘choice ag limited quantit Iniles. “Perfect intercom "for 
available. ONLY. cAdd $1.98 Federal Tax 919.75 shop, office, farm, - darkroom, 
All merchandise guaranteed. Order these Outstanding WAR SURPLUS. “Oris. Govt. 


Bargains Today. 20% Deposit on C.0.D.’s. Minimum Order $2.00. fat 2800 $10.95 


CO emnCers! ASSOCIATED PHOTO CO. WESMEAREMMETETM WILSHIRE BLVD., LOS ANGELES 36, CALIF 
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SUCK, EBONY .& suay 


SWEEP TO SENSATIONAL manent 
RITY 


POPULARI 
iS) 


Salesmen jamming 
pockets with 
$10°° bills 
TAKING ORDERS 

=» FOR KEY 
EXPERTLY 
TAILORED 
AUTO SEAT COVERS 


LOOK AT THESE FEATURES 


#7 Styles #7 Price Ronges 
‘© A Complete Line of Sensational New Designs 
For All Cars — All Makes Models —Yeors 


7 
STYLES 


‘write for full 
_ ik PRODUCTS corp. 


1800 M, CLARK: EMICNGO 10, ILL. 


'S THE AMAZING WAY TO 


BEAN ARTIST 


| WASHINGTON SCHOOL OF ART 
| Studio 13124, Washington 5, D. 


| Send Free Book, “art tor Pleannre a Pront 
No'salenmen. (Please print) 
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NEW ICE 
SKATE GRINDER 
grinds all makes and 
types of ice skates! 


Wer’s © speedy way to make 


Grinder, with skate grinder ot- 
fechmest. 1's the finest—end 


Jeane! a 


SPORTONE MUFFLERS 
Ford & Chevrolet $445 
‘All other popular cars 


Garden Tractors 
Gs 1952 MODELS! MORE FEATURES! 


PAGE Ampenesine 


1916 S. 81st St., Milwaukee, Wis. 


Write for 


Free Catalog 


100 POWER IMPORTED 300 POWER 


MICROSCOPE | 
=a ‘MICROSCOPE $14.95! 
i} LABORATORY MODEL roownns 
My “«! Triple Revolving Turrett Holds 100, 
gil 


200 and 300 Power Objective Lenses 
No frills, just excellent optical qualities, delicate 
12-PIECE SET includes full 100 power 
fe “focus “imported. microscope 


1 
i 
adjustment and solid construction, “Its quality and 
id solid 
| Brice astounded biology. instructors, A tifetime bars 
Zain for students, schools, labs, research, amateurs, 
| Anyone can now own one! (Performance cannot be 
duplicated for $75.00.) 
| FEATURES: Fine micro adjustment, adjustable 
| plano, aubstage mirror. Dovetail hardwood case 
H USES: “Anitial. plant and mineral, research. 
Mircpper ose patrtueece | Study plant celis, microscopic animal life, crys~ 
tho, wyecinen holders | taling structure, ete. See the complex andtomy 
I case. A won; | of tiny insects, larvae, eggs 300 magnifications” 
makes a fly 100k as bird. If you are 
Bend It back ta 10 days. Your money will eo" 
Half Price Sale! Imported | Tefunded immediately. $5.00 deposit on 
MAGNIFYING GLASSES "=" "co. ls. Bena, check, cash 


] oF money order for $14.95. 


Order must be postmarked 
December 18 or before 
to insure Christmas de- 


iver. 
Fe «10880 8X COATED 
Money-bock 10 day Gvere 
— 2 PENSCOPE | tec'or oii tems tinted. 
ROCKET TELESCOPE, ste, in your $4.95 postpoid en 


4400 Sunset Blvd es says, “Received the microscope ond am very 
AKRON ARMY-NAVY STORES Los Angeles 27, Calif, Devt proud of it. It is @ wonderful instrument.’ 


Th 


WONDER-PASTE ==: 


Paint Remover HARDWARE STORE 


Write us for leaflet on Wonder-Paste 
Wilson-Imperial ‘121 Chestnut Street, Newark 5,.N. J. 


Start As High As 
$3,450. 00 A YEAR 


MEN—WOMEN /~ franxuin INSTITUTE 


pemelies Kiet / (Not Government Controlled) 

Rollway Postal Clerks / Dept. ¢-80, 

Stenographers 

somes / jochester 4, N.Y. 

Clerks 

oreets Gentlemen: Rush to me, FREE 

Inspectors list of U. S, Govern- 
‘Other ment big pay jobs. Send FREE 
jobs § describing salaries. 

Veterans / vacations, hours, work, ete. Tell me 


how to qualify for one of these jobs. 
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> ELECTRICAL Books 
a sapped for 


| EXAMINATION 


SEND NO MONEY 


APPLIED ELECTRICITY 


INCLUDING RADIO 
AND REFRIGERATION 


BIG FIELD! Big Demand! 


MACHINE 


new " mvc $9 9.50 sw 


GUARANTEE 


YOUR ae 
ad YOUR FUTURE! 


EnS STAT Write to nearest address 
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sme-industry, Save up 
15% on clothing, hordware, 
joods, etc. The 

Send 


Largest supply in New England. Fittings — 
Blueprints — Books. All prices. Write Dept. 
PSS2. BIG ILLUSTRATED CATALOG ...... 25¢ 
2 JAMES BLISS & CO., INC, 

20 Veorrin Business _ 220 State St., Boston 9, Mass. 


A PENNY POSTCARD CAN 
PUT YOU IN BUSINESS! 


SBNSOLIDATED SHOE svsrEM 
eet. "Chipoews Falls: Wis. 


FREE—Amazing Book on 


RHEUMATISM, “ARTHRITIS 


Ui you safle the aches, pains sad diaromferts of Rhaunation, 
as ‘manifested in ARTHRITIS, NEURITIS, SCIATICA. ot 
LUMBAGO, send today for the FREE Book. It reveals im: 
portant facts about why drugs and medicine give only tem: 
porary relief without removing causes. Explains fully « proven 
Specialised system of treatment that may save you years of 


publisher. editor, 
Popular Seterice 
N. tor, Vata 


‘Company. Ine 
MS Se biieee Bc Y 
Noreen’. Capen. Capeswold, Bedford Village, N- Y.: Robert Cade 
Witton, 80 Springsield Avenue. Summit. Nod: Ada ii, Wil 

Rotinrfehd renee, Summit, XJ. Mariuerite, S. Cote, ho 


Gales Ne: Helen Ib Gl NY 
‘The Ksown ‘toodbolders. mol holier, 
er holding pereent or mete of the gtal amount of bone 

tid 3 Include, in 


In'any other fduelary rel 
fee "whom "such trustee 


folders who ‘do. not appear upon ‘the book: the comps 
ees, bokd tock "and securities Ina capacity other than that ‘ofa 
tons Bde owner. 

(Signed) Godfrey Hammond, Publisher 
subscribed before me this 


“1 CAN SAVE YOU 5Q% 


ON NEWs INOCULARS!” 


says 
= DAVE BUSHNELL 
we, 


to give you more and/save you 

tp to 60% on every popular 

‘model, BECAUSE ou plan ie 
quality while 

cutting cats. Our ree 

Fook explains al 


\ 6 SHOW TO SELECT BINOCULARS” ” 
i Binoculars 
Te oc BSMM Srscaans 

WATER-COOLED 


ey DUST MASK 


Rem ize 


DRAINS Cellars, lei Tubs; 
CIRCULATES Oil; IRRIGATES Sorte 


Qrininal "Type P™ Pump, has 2400 GPE capac 
‘Geir 722"alen ar feo Om from $5 


MEE ee he he Pe 
eae ate ee 
Sarrmaiamane; $6 


186,95 postpaid if eash with or- 
LABAWCO PUMPS, BELLE MEAD 3, NJ. 


‘SHAW 


‘These rugged walking oF riding tree- 
tore are (deal Tor farm, truck garden. 
FREE Illustrated extalog wiving com 

plete details, price hata-swrite foday. 


5712 Front St.. 


68aPS North Ath Sts Columbus, 


B the easy way to pain 


Speedy Sproyer 


¢ of home owners and cral 
for 20 years! SPEEDY SPRAYER 
your work that professional paint finish 
Everyone admires. Sprays Paint, enamel, 
varnish, lacquer, etc ‘4 to 7 umes 
faster than hand brushing! Lightweight 
portable, uses any 1, HP, motor. Improved diaphragm 
Drinciple assures clean, oil-free air. You'll Gnd dozens 
Of ime and money saving uses for SPEEDY SPRAVER, 
Including spraying insecticides 2-4-D and DDT. Com: 
plete outhc, without motor, only $32.50. 
At leading hardware, lumber, and auto supply dealers, 
FREE write for handy booklet “How t0 Spray.” 
W. R. BROWN CORPORATION 


2637 N. Normandy Ave. * Chicago 39, Ill. 


THROWING DAGGER SQ 
This MALAYAN FIGHTING. KNIFE 

i ved for salldatnen ling in 

The 

Excitement 

Indoors =eutdeors 

orn thi Sport Eany 

to tow secretly with cur 

leor instructions. Beoviful, heavy 

uty 10" knife. Tompared steel, Tough 

Fowhide bound hondie, fore sowvent, vnufval 

Limited quontiy. Sold dec nly. SendS2 


Dept. 7, 604 $. Marengo, Alhambra, Calif. 


LEARN-—in less than an hour—how 
to turn twigs, leaves, flowers, into 
gorgeous costume jewelry —how to 


/HAVE FUN MAKING MONEY ww, 


Fill Your Spare Time with Pleasure, Creating Objects 


Explains entire “Ceramizing” pro- 


of Art at Home by “‘Ceramizing.”” Turn 56c Worth of Material 
“a 4 into Profits as high as $5.00 for One Hour’s Work 


transform inexpensive articles into 
valuable objects of art. Amaze your 
friends with your overnight success 
asacreative artist—without learning 
to draw or design. Send your name — 
no money. We will mail, postage paid, 
a big tabloid newspaper size book 
printed in all the colors of the rain- 
bow—showing the endless variety of 
beautiful giftwares and exclusive 
jewelry you can make in your home. 


postcard and mail it tous. Wewill mail 
the book on “Ceramizing” atonce. No 
salesman will call. And there is no 
charge now or at any other time. See 
what fun it is to make money in this 
new home art—"Ceramizing. 


cess and shows steps necessary to 
get started. Delightful as a hobby. 

Exciting as a source of ready money 

for spare hours at home. 

FREE!—Just Send Name 

Put your name and addressona penny 


WARNER SHOPS, 1512 Jarvis Ave., Dept.212, Chicago 26, Ill. 
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NEW BIG 
RADIO CATALOG 


ay 


Ready now! Complete with everything in 
radio, TV and electronics. Newest parts 
as well as old, standard lines. Paste 
coupon on penny postcard and mail today! 


“Wiryete Reto 


DIV.: RADIO WIRE 
TELEVISION, INC. 


mavens 12 etn Res [30 YEARS 
BRONX 56.......542 E, Fordham Rood VALUES 


100 Sixth Avenue, New York 13 
Please rush Free catalog to: 


Nome 


Addr 


AER CAN £ 


More Local Plants Needed 
to Make Cement Drain Tile 


Hundreds of local plants are selling millions of dollars’ 
worth of coment drain tile every year. But demand is 
getting bigger, and opportunities are opea for bi 
Sreda more. 


rool. Betier than clay tle, 

local production saves freight 
tid dlasincloa cba Bat project pooled: 
ities are high. Business requires no previ- 
ous experience — no skilled labor — 
special building. Equipment available on 
‘easy terms. Full information on the cement 
tile business and equipment are given in 
the Drain Tile Book — free on request 


Concrete Equipment Company 


£3521 Onews Ave, Holland, Michigan 
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EASY TO WORK WITH! 


FOAM 
RUBBER 


DO IT YOURSELF AND 


SAVE 5023 


AUTO SEAT 
TOPPER PADS | 24x24x1° 
24x60%14" 


‘Maxtor's’. $6.45 “Ait ix 
ADAMS FOAM RUBBER 


5611 Broadway * Chicago 40, Ill. 


ANTIQUE SURREY sie tt of woot ood plastic 
asl assembled All pats de et. Free rolig 
wheels SLES. Other gully 44" xale hit are 
“op buayy $1.25; Ransom cab $16, Viera $250 
Broogs $210, Sage coach S10, Chuck wagon 
$1.60; Covered wage $1.6; Buckoard $1.1, 


HORSE & HARNESS ti 1 mich above motets 


Foam Rubber! Re: 
cushion chairs, make 
momrenen chol-pods eek. 
Tonal You'll save vp to 30% 
becouse you buy iret SEND 


FOR FREE PRICE LIST. No 
CO.D. Add 10% for postage 
‘ond bending. 


Vex lox 1A" 
16x20 194" 
18x24 114" 


foley, PREPAID. Wie 
TONTZ COUNTRY STORE ver. m2, nsmo, car 


> OlL BURNER 


/) SWEEPING THE COUNTRY! 


Amusing uulek. 


o: 
Caran 

Jet you try one tn 

four NORTHWEST MFG. CO" 901 


REAL LEATHER NAVY HELMET 
NO HOOKS, TUBES OR HOLES 


GRAND-WAWTHORNE SURPLUS. 
1439.5, £. Grand, Dept, PS12-81, Portland, Ore. 


misery quick! TABCIN checks 
sneezes and sniffles, helps re- 
lieve headache and feverish 
feeling. Eases aches and pains. 
‘TaBCIN contains a tested anti- 
histamine in compound with 
other ingredients to give more 
complete relief for cold distress. 


ALL DRUG STORES in the BRIGHT RED package n 


THE MOST AMAZING OFFER IN USED 
TIRE HISTORY. EVERY PASSENGER TIRE 


UNCONDITIONALLY 
GUARANTEED 


plus TIRE INSURANCE FREE 


oor &i TWO OR MORE TIRES 
econo FRIPLE INSPECTED PASSENGER TIRES 


= (rH 


120 W. CARY 5: 


f SAFTYRE CO. 
1 PO Box 2254, RICHMOND, VA. 


pleturen (an 
omen War 
for env 
Ch 


L. F. GARLINGHOUSE CO., INC, 


SALESMEN WANTED! Big Prodiat 


RD) Send nome, ndrenson penny postcard fo free 
particulars and how to get yours for intro 
VACU-MATIC CO., 7617-1831 W. State St., WAUWATOSA, WIS. 


TEST YOUR OWN RADIO AND 
TELEVISION TUBES AT HOME! 


conpucTance 


TUBE TESTER 


No knowledge of tubes 


necessary — 100% accurate 
for direct shorts, opens, 
burned out tubes. 

Buy it—Try ic—If noe sat- 
isfied, return in 5 days— 
Money cheerfully refunded. 


The New AC 
Aluvac Oil Filter Element 
Guards Your Engine Against Hidden Enemies 


Constantly picking off the enemies that shorten 
engine life—removing the grit that grinds 
and the sludge that clogs—the new AC Aluvac 
Oil Filter Element gives vital protection to 
any engine. 

Dirty oil comes in—clean, safe oil goes out, 
in an endless stream of protection for all mov- 
ing parts. You'd be amazed to know how little 
wear takes place when engine oil is always clean. 
You'd be equally astonished to know how fine 
and uniform the filtering pores of the AC Aluvac 
Element are. They take out dirt particles as 
small as 1/100,000th of an inch in size. 

You'll get a lot of mileage —low cost mileage 
—out of your AC Aluvac Element, too. Size for 
size, it has 10 times the filtering surface of 
ordinary elements —double the sludge-retaining 
capacity. 

So there's both 
in one precision-built package. 

And remember this: It’s the filter element that 
does the work in an oil filter. The next time 
your filter element needs changing, replace with 
an AC Aluvac Element. There's a size and type 
to fit almost every oil filter. 


jwantity and quality for you, 


GM 


AC SPARK PLUG DIVISION GENERAL MOTORS CORPORATION 


DECEMBER 1951 67 


Classified Ads only 806 Fe" 
fayeble in advan: 

Jo be included in 

Fb lies cnowe accepted after 


Tnronograph Stop Watch—guar- 
ated one Yeuices0 00 plus ave tax. Berk 
Suites fib “Sasuehill: Brook New York 
FISHERMEN —make your own  sinkers 
with our molds ‘Free ilustrated booklet 
Reuaify iimiument Go. Box Ts. Reading. 


ge lilustrated catalog 
s* 500" 80th St 


Jord per insertion, 
ice. Minimum od 10 words. 
February issue, copy should 
‘by December 26. 


4, FINE ancient Tadin arrowheads 
‘oo Fine_stae Yomaawke 43°90" a5 0, 
Hut sree'*cturs, Glenwood. Avksintas. 


GOED ypiated, Jewelry, Supplies, Rhine 
Moonstones. Pearls. catalogue i 

ia shop #0 Prospect Bt, Paterson. N3. 
‘WORDS. in 50 Weeklies, $4.06. 

nell "Ho Hays Juckson. Teneneee 


CHRIQTMAS Movies lowest, prices, fat 
setvice, Sterling Camera, ina. 
“AMAZINGLY, itera “Taormasee 
ing Punt “Live™ blade gives, wonder: 
Nothing ike 


{ Kiserize cloth. Prevents glasses 
secuing, FC enusiog"sonnson's robes 


obiekiog® wea E ‘Bernard 


iB. Bon 4956. Phiin io, Penne 
PIPE tobacco flavors, unique. interest- 
ing, information free. Coun Pharmacist, 
Pecuannock 2. New Jersey 
FIOURINE Paint kits, 10 tem 
use, “thinner, 


“fora 


Biden. 3.08 ipstonat Piastereray Supe 
faba ia onto 


MAILING Liga AU Had, 1000 $5.00, 
Dixie Service. Kine. N. 


‘Carousia 


FREE Waite “Man Who 
supalia Ba ait so ta Houston 4. Tex, 


Wetgp euse- 
antec. Westra a ates, Heniv's BEE hwo No 


2 Lakewood. New Jersey. 
Ee aes oat ahing boat, 


REBUILT Gasoline Engines. $17.00 to 
$2100, Coumel Motor industries, 


GCURIANGULAR Auto door ick 
cnuine lied. Dati. 3, 


col Inches diamete 
hon furniture, prt. 
on MO." Registered 
‘Gabors, West 

Hempst 
GIANT grab bag. Christmas " 
‘Toys, cards: atatiousry, uovelties, “Orders 


filed Sn'9t' oars: Pedor Services ‘Devt 
BESS Bob} Bizeet Bimharat 13, Rey 


LETTE 
mark 25¢, Morelock. 205 East 
couver. Washington: 


‘Remailed—Vancouver 


ve 


Toth, 


E Bail, of 
ocxn eyelets 


7 
ek 
orn 


Se pe orem EE BP 
BS 
eee 

peony 
Canara i ba 


50 Pioabe 
ggore pad “41'50, Osgood. 120, Prospect, 


rtmouth 


te SINE, Natlonaly advertised Poker Me 
GH to rues stay, get out 


fe cl tapes, ne 


inven 


“LITTLE Wonder" Crystal Radio. Ideal 
Ghrlstmag Gilt. for Junior. All compl 
repaid $9.00. bil cotter, Washington 18, 


Berpards. Newfoundland: Groen — 


ST, 
ies, Persian Kitten, 

Bione"a-4048, uchigan city pa. RS ek 

RT-i retouching set 

‘Tee Retouching, 


‘consisting of 
encli ands tite assorted 
gored 


Go Se Serer ore 
me 


‘Gor, Box 9808 Pasadens 20, 


Calltorni. 


‘THREE line Rubber Stamp samp pad 
peat gnes ute 1.0.4 fin 1°35 
‘Anderson, Box 855," Mountain 


Sipucone, aig Pith avetie, New ore TT, 
BB rorutae science 


REBUILT Gasoline Engines. 17,00 10 
$27.00, Caumel Motor Industries, ‘Temper 
5S Michigan. 


LEA Suite Walt 
Bawa Wein: ae 


sence 3. 1 


OUR rans, ‘Berson 25 Cents additional 
massive identifeation Dractiet. 4.00 a 

i Bree jewelry st Leigh. = | Satifaction guaranteed Dwight’s. 145 
bit at Canal Street, New Smyrna ‘Florida, 


car, boat owners. Sal 


 teeurhttat Opristmay aif for howe. 
from are! Presto 
ad Dut 


GLAMOUR, Gift, Sparkling plasti 
~Piciure-Box."", Florida. eolorphoto, "Bore 
ans Toregtound, Bowers, 5395, 
Free illustrated folder. ‘Gardiner, 
East_idist St. Cleveland 10. Ohio, 
‘MODEL Cars oldtimers. Fords. Cadi 
packard, stanley Steamer. $1.00 postpaid 
Kriste. 2021 Frankfort Avenue. Loulsville 
6. entueky. 


REF Gift catalog of unique. practical 
be Aabury’s Plesur-Gilta A.D. i. Win. 
a ey. Piupareh 


EQESSITY sera Ferre 

Portanie spouig that plugs into 

hese aries eee, rege 

# repairs, camping’ cinergencies.Ter~ 
bean 


rear 
se tae see aes 
foe 


EX Deter 
rocative 
ce Robin 


tte "favor 
asia, eee we Vermont, 


od 


NEWHOUSE makes another sensational 

offer. See page 39, Don't miss tt. 

z AUTO SUPPLIES & 
EQUIPMENT. | 


‘BRUSH Plating Ouciits connect co a bat 
tefy. No tanks Of snop reguired Free Dar 
Hediat. Gunmewa! Go. Avenue fe. ‘Des 
Satur. Tussots 


GAS saving overdrive control. Use dim- 
‘Speeds. Tastructions 


test, Wauwatosa, ‘Wisconsin 
3 ‘AUTO TRAILERS 


1951 EDITION. its hew Its Diferenct 
Get world’s largest” Auto Accessory "se 
Parts "Ca 
50 000 seems. 
Fes.” Hi-speed - Equipment 
‘ines, all parts and accessories for alt car 
End iruexs, We have that Hard-To-Get 
Dare: "Jam packed “with bargains. | Gor- 
Blctely Miustrated. Send 25 (reiunidabiey 
(C. Whitney. 119-7 Archer_ Chicago 16 


p Hentbald Gr’ OD. ideal Christmas 


gilt Ge atta nae 
Eisen SG Tats, Wise 


OSITIVELY, tree. Soott's intest 
national “albums. 82 ‘Catalog 


ment tage ald. ALOY 
‘Box $05 “Gailforita.” 
NRISTMAS Gifte--Guns Accessories 
brings Antioue "Modern Barkan Last 
Aectyontes dor Warburton, Yonkers 


“AUTOMOBILES & 


1a} manifolds. Hot 
"duration tre. 
fidustriea, Los Am> 


arene 

Ps. witout min 

nguse Automotlve 
‘2 


i@ WAYS to Therease Gasoline Mile 
Ail autre! $1.00, Holloway.” Box 


aoEsr.-  gpeid_ Eeuipmiest Chiao 
Tsave orger dt 


\dbo0k ‘Atmaul 
cing, Mlitord 842, ents. (Dealers 


ACHOMETER: Write Tor information 
ding the Rev-Muster electric RPM. 
catar Pits any ens Only $29. 

pW. Bo Radley Co. tue. 
"york State, 
AVE—California, Custom —Accemories 
dquurters, Buy direct from original d 
eis. Chrome dash panels. electric bush 
on dooe-trunk conversions. “vender 
is. dual muiters, lowering Kits. speed- 
uy equipment. 40 page catalog. 2 
an oe, maa Aaa SN 


‘box 
‘Newari 


WATER injection, Alno~“Eeosom7— 
or Methods ree iuuatgated inform 
Verne 6, Calif 


u 

ering papers. shop manuals. data 

a itee mow muaaines Contact auto 

everywhere, Write today: get 

fe inalg at Auwo Maniacs, Ibe 

bride, Michigan, 

AE Fore wee Digiel fuel 41.00 for 
‘Reimer, Box 292. Columbus. Nebr. 


si ezee iiveravure. Vay 
‘0x31 Los Anueles 
BARK fo. Dive! 


END for free sample copy. Franson's 
or News, ‘Eugene. Oretat 
HEVROLET Speed Manual 1037-51 
rroets, GM C's. Bulekst Eaupmeat | 
log tnctuded? Guttsfaction uarazteed 


M6 ‘Bulla 120MPH “rood, fobs track. 
Fangs $2.0 postpaia, “Cautorals 
Gis 'N: Figueroa, 


cae 


eet Hollyond | 2 


“SW ig ay teed eet hast 
one! Santis Samet ce 
Beene "hatte. scan 
patina 
a 
ent works | 
Peta oxtail 
rae tampa Belair det | 
aero 
Teoh opearyy fo RESET 
hah tet aa Rattan 


Tulustrated Catalog. (Dealers 
Speeasport. 4866-0. Milwaukee 
Chicago 30. | 


save money Over | 125 


BUILD your own cratler’ Plans for ail 
kinds. Hlustraced catalog 10¢ Jim Dandy. 
Wausau Wisconsin, 


MOTORCYCLES. BICYCLES 
‘AND SUPPLIES 


RECONDITIONED motoreveles and mo- 

tor accessories. Complete 

marta Expert rebuilding. 

fedian ‘Motoreycle Sales, 
1 Me. 


‘MIDGET Cur $10, Motorbike 7, Satety- 
nes! 


gyele, $15 less engines: Whizzer motor #6; 
‘Smith motorwhee! $10; Evinrude outboard 


‘the used midget eats. motorscooters, hoine- 
Builders. parts. plane. engines. tranamis- 
lone: ‘eal surpius. ete, (ge by First Class 
‘Matty Mt ‘Ath 


SUOTORGYOUE Mesating.  Werlieiae 
Coverage Yearly Subseription $2.00. sam: 
ie Si, Motorescla News, sci eawrer 


BUY without money! Write for tree de- 


‘MOTORCYCLES; 
cxnte New aoosle & 1B tree oe ‘init 


Gyele Co"813 Ohio St. Wichit 
he 


‘WHIZZER in Behwi 


Hot Food 


“HOW to Soup-Up Your Car 
‘Soup: gas 
firord 


Handbook pias eas Eat 


pogtoeid Aimauist 
‘evaired,_ $3.50 guaranteed. Rlectric 
Bog Ears, 133. weat Sou Bt.. No. 


indiana, 


fine Stockton. Cali. 
NEWEST most amazing 
‘vice for all cars! Exact Minis! 


ing 
‘then slowing gown! Green Light Aue 
fomatieaiy’on ‘when accelerating! Pre- 
‘Vents rear end collision, ‘Most unique dress 

‘accessory to Gate. Ideal for Scmas Gilt, 
HESS poston.“ Money ‘back, guarantee. 
Keymour's “Auto Supply. 186" Unlon Ave. 
Brookiya iis New York. | 


calle Hagaat, Bermuen Beli a Pres 
Galalog: BA MeCanna. 148%." Eaat 40th 


La Verne, 
Californss. | 
UAL Points, 00-61 Ford Mercury. Mail 
340 igh does Abt Sapy. Catonar 


| 


i) Speed Equib= 
Mason Clty. ows, Fee 
Bree use 


“SAVE, Gasi § Save repair 
lars! Proven guaranteed product only 
S106, Pree folder 


Sox 1013. Los Angeles Call 


eee ee ea 
feces ly BS REE 


si 
house Station, Lingoin. Nebraska, 


at 
motorseooter (twist Frips) 422.90, midget 
car Sis: Shaw bieyele. motor $13.” Send 
Ste (se frst class maul) for catalog =19 
Jammied with ‘other "sensational bafgaine 
in" wheetn. motors. clutebes,"motorseoot= 
rs. "midget cars, movorettes, motorbikes. 
te. Gail. a36 Erie. Toledo, Ohio 
CATERPILLAR Kid-Slze Crawier Tras- 
tor—Blectrie’ Motor Driven! Rusted full- 


BULLET Raceplane. Homebuilt Speedy 
Monoplane. “Biseprinia $2.00, Corberatt, 
20-8 Eimeiston. ern. ¥. 


HELICOPTERS — Blueprints — Construc- 
Hon Kite—Piying Models, State and coun 
fy dutribators wanted. Catalog and infor 
ation. $1.00. Refunded frst order, Acro- 
Tech #ot Jefferson Street. Montgomery.Ala, 

BOOK "“Production Engineering th the 


ation” estimating. cost contr 

. Bedgeting. etc. Problems. anuwers, 
SBA, Principe apply to al industries 
$5.00 "postpaid Bergnel! Books. P.O. 388 
Morro’ Bay. Califoraia. 


BATTERIES. 
GENERATORS, irc. 


T EDISON Non-Acid Storage Datierien 


| amazing long live Any voltage. 37 to. 600 


ampere hour sizes. Lighting Plants, Ge: 
erators, Motors. Literature. Hawley Smith 
Gon. Croton Falls 2. New York. 


7 ELECTRICAL SUPPLIES 
‘© EQUIPMENT 


TAMPS—Had repair 


rouble, foging repair 


710, ASSORTED Springs—si. 10. Spring 
Distributors, Box S61, Pittsburgh 30. P 
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8 _ WELDING, SOLDERING 


AO, Welders. i Sizes Lowest Prices 
ies isterature, Holgerson’s Service, Can= 
a Oe 


fee Welding 


Bek. 
Chicago 40. tlisnots. 


it wholesale 
ferafters Co- 
‘Michisan. 


a Come 


SPECIALS! Send $1.00 for fall 
Grea Certinente, and “rect tly 
 niltas. tardware, Power Tools 


value 


‘saw shops 


ising “Paley 
Raruicolars, Stadler My 


‘NEWS! 
Pilere 
Go, 


Write for 
New Uim. 
RE Catalog Pull line Hoty and ‘Tight 
industrial power’ Wood workin 

Tealers wanted. Backus hte 
‘Chibpes ‘Wisconsin, 


ENGINES, MOTORS, ETC. 


WINDING Data listing 235 motors. ain 
HBS 2g Magee Uoage Sh 0,” Motor "Dat 
jox Teg. unsas Clie 3 At 

MIDGET. electric motor Kit, 306. 
Novelties, 2650 Delaware, Indianapolis 5. 
Indiana, 


rd 
Dilek Rose” Everett. Washington 


{pe aig Nesting ‘Gaiupment. Motor Indus 
tres. Quiney. {fools 


Ti BOATS, OUTBOARD MOTORS 


~ FASTEST Dons Ih The World—Buld 
Now. Complete ‘plans avattable for sleek 
‘Three ‘Point. Racing” Hygropianes Run= 


bout ad ‘others. Send ase no" for Lew 
iatrated ‘catslogue. «Champion Boats 
Box 9038, Dept. 23-L, Long Beach. 


‘NEW. rebuilt 
rine ecnversions, “Attings, Pree 
Stokes Marine Supply Dept 
water, Mick. 


caayE Be Os Weg Bineogia 
aloe, Book. “Hom to. Select Ei 
Satlare Write today Buaunell 


Green” Pasadena 1. California 


4 West ath St, New York. 


FARMS, OTHER 
REAL bstare _| 
‘GOOD Farms—Ranches,  Waskingian 


| aainnesota, Montana. Idaho, Oregon, 
Dakota ble” Crop el 


fate. ai ‘or inseator ists devi 
(pleat farm opportunities Spectiy 

jaw, 120 Northern Pact 
| Ee" st" pau 1. Munnesots 


FLORIDA gt (503100) ba 

| Quatsax. 1342 Retton, PI 
NEW Farm & Busines Catal 

Just out! Maine wo Florida * 


WAR Surplus Bareaing. Binoculars, Tel- 
‘Bestants. eatiiions of Lenves 


Prime. 
Sle, Mast Toe for. 
Bip instruction 
a Sa 


| Hest. nshing 
Ni 


FLORIDA. New take County develon= 
| ment a ‘ocala’ Nationa “Forest 


mili bought. sold. repaired. 
lists 0c, ReamUssen-Reece Ameterdam.N.Y. 
‘BINOCULARS completly repaired, Send 
lasses OF write for estimate. Gould Lens 
Servies. “3ePSi3 Franklin Ave.” Bingham 


REFLECTING Telescope Mirrors 37 to 
12 diameters. Byepleces~Prisma—Ta 
“accensories. Priced, 


"Plane —Lista"Paeeger Optical Co 
aria 


Sunbury. Penney 


‘SPORTING GOODS, GUN: 
FISHING TACKLE, ARCH! 
TRAPPING 


Pat 
1s 


cen, 


“SZAne- Guameiiing| Deals a7 
“Guns and Gunsmitning.” Pree Informa 
ge, 3118 Montroue, 


FULL sive cut to shape boat paiterne 
blueprints. ‘Tis-38 feet. dfustrated “Bult 
@ Boat” "How to Build 


‘OUTBOARD Motor Pi 
aif makes. Bend stamp or orice cuotation. 
‘Outboard Motor Mur 3obS Antic 


‘Aver Boston 10_ Mass, 
MARINE conversions for Ford and Joep 
quuties. “Cafaion, ioe," Lehman Manutac- 
{uring Go,, 072A Broad 8c. Newark 2. NJ, 
“SAVE 2(3 cost, Assemble your own boat, 
We hirnish part, No experience Secessary 
Rowbgats, | Cruters, “iiustated “Catnog 
"htidwest Menomonee 


cow 
are SESE ra arutenie 
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AMAZING, brand ne® precision 
bifoculare. $16.00 up, ‘Pree trial Felder 
-bingetar Selecting. pricest (hee. Bren 
‘fmnporters, Mercury Bide. 
‘Aegeles 5. Calif 


10 Porutar science 


5,000 BARGAINS, Greats. binoculars, 
war Telies. ‘catalog’ 0c. Smith Museum, 
Rannemede J. 

BO" Precision, Row Sight. proven 
‘5 best. Postpaid US. $3.75.°5. 'W. 
Robins "304s Disston Street. Phila. 26, Pe 


big, Free Wis 
country’ eal ex 
‘you plan soundl 


oe al 
anes City 8, (0. 
sr MN 
Besa gi? A aD 
. Write G. B. Potterfeld, Chari 


foaay, “i Breet Uni 
Bases ae canes. 


ieee National rkey Tnsitate, Bent, 1 
Seite 


neesnntson the $100, week pian 
| rabielenoftal and toace cat make 
Sependent. Free. detatin “Great Central 
‘Game Management ‘System. ‘Columbus 6, 
Kansas 


22 PROFITABLE OCCUPATIONS 
~ BE independent ‘be wcure nave yout 


own profitable pusinese--ear 
‘day tak 


only ‘s2. ‘Gearon Co, 
‘S“Desplaines."Chieags ¢. th 


OVER 500 guns, modern, obsolete List 
ge con. Ba slowe, 30 main, Coopers Mills 
DUCK, Grow calls Hardwood 
postpala; Gholce "si. "Aero Paris, 
heed. ‘Houston, ‘Texas. =) 
BASEBALL Percentage Solver, Figure 
$oc. BPS." 31" Kenwood Street." Brookline 


Feduced, 


Massachusetts 


17 DOGS, BIRDS, HAMSTERS, 
& PETS. 


EARN Up To #409 Monthiy Raising An- 
gora of New Zealand Rabbits, Pleaty mar= 
Kets. “bartiesiars tree. White's Rabbitry 


Newark 35. Ono, 
MAKE Bis Mong” Raise Chincha 
Rabolts, Cash ‘Markets “Supplied. Write 
Today" Rockhit! Ranch. Sellersville 16, Pa 
RAISE Mink: Pree booklet, pen plans. 
inside “secrets” feed “care. ‘Mink are 
money makers Investigate. today. Law: 
eet peepee ee ae ee 
PRAISE Gaines Plas, Markets guaran 
‘vee: Taylors. Ba2ab: Hapeville. Ga. 
| PRATURALISTS catalog 10 Chaneas 
3 “Ture soe. Mice $3.56 dosen: 25 Jum 
fare ee en 


20 
‘BOXERS. Gi Bernards, Schwarswald 
Eos | Hot” Kennels 5139 Cascade “Hosd SE 
and Hapids 6, Michigan 


8103 | | 


fmember ia reat Craft 
‘Worth Bt. New York Of 


Ean Bie Money. Excel 
‘Detective Particular 
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New York 34 
EARN €4 to $10 an 
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Held. of Claims. Adjustin 


Row! Write Universal Sohols, B-102, Bo: 
6202, Dallas 5. Texas, 
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‘START @ 
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"$5000 FROM half acre growing Ginseng 

rop bought, Particulars. 10e. Associated 

jrowers. Sperling. Manitoba 

8200 WEEKLY Reported! No, eqiip 
ree booklet. ‘Roanoke 4. 


‘MUSHROOMS Grown, Hotes. ‘barra, 
sstruetions 50¢, Spawn $100. Manureless 
32,00. Gofdens, 328 Bannerman, 


WANT Money? Enjoyable | 
ree information, -Thiese 
fio-R San Juan Avenué. South Os 


Hobbies 
‘Cali, 


‘Successful Bust: | 


FREE Book 505 Of 
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‘Geeanside._ Calif, 
UNLIMITED Income. Possible Raising 
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10 MAGIC Tricks $1.00, Apparatus and 
jasthictions included. Entertaining. 

Fring. Sensational valve, Limited 

Ma Magic 


erate 


catalog of 
‘Dearborn Chicago 
200 ELECTRIC stunts $1.00. Cards $1.00, 
cutting Sons. Los Atos. Call 
SH-PAGE catalogue of 2500 
ppeket: juror, stags, “World's Finest 
fafa, Schd 6150 Tar catalogue (refunded 
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“HOW To Recognize Rare St 
ESE Bowk Hlustratedt Kenmore, Wtehtora 


00 EXOTIC Japan Stamps—f0e! Ken 
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Stamps {rom strange countries catal 


fp to gc each! eAlso. approvals. MD 
Blam ‘Geminany_Camaet 8. New ‘York. 


3 BOOKS & MAGAZINES 


_POOKET Magic 3 items $1.00. Pun. 24215 
E. Florence. Las Angeles 9" Calif 


MAGAZINES (back dated) —foraga. do- 
sate, aris, (Hooks, bonkl 


nde). 
"iva, Juckso% 


PIN Ups Breathtaking Beauties a 
args prolos 1-25. “Giant, Edition 132 


i00 order. ‘arepix, Hox’ 11535, Los ‘An= 
ies 48. Gaulforn! 

BARGAINS: Good ured books. @e, Write 
list, Gallard. 29P Coe Ave.. Hillside, 
yw. Jersey. 


MAGIC Monthiy, Year 250. New i959 
Magic Catal dc. New Joke ists Se. 
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frat Contests, 1600-4" East "Sth. Duluth, 
Hifnnesota. 
DPEATING ougT FeHnih metal part 
tank. feauired information free Nor: 
Mood Piuling Co,” Norwood 4 New Jersey, 


ah aoe 

oe ge 
SAGE ona ens ata 

Rice ints free, Automotive Chemteal Lab- 

Hae Oo AMS 
re 

ioc 

deiphia 4. 


FORMULAS. latest. Catalog—Chemical 
Instruction ‘Sheet 0s, Belfort. 216° Wert 
dackzon. Chicago 6. 


or nearly 
Pubs 


JRMULAS—All Hinds, Latest produc 
iteratore free. Remica. Bare Rage fo" 


fameo Smith. Laboratories, Dest. Al. 
Gh} Hollywood Bird. Hollywood 26, Call. 


‘Direct wholesale 650,009 articies 
pirelory ite “ietunaanicy, Sunianers | fat ic favedtinent NoPade | | PORMULAS for tiered. fasten 
Box 1302 roducts, Free literature. “Majesti, 830! 
NATURAL Molding tater taira twee | Yeti ‘proven’ successfull an, 
Bree. sample, W. Wooley, “1188 Donald Satisfaction guaranteed! -‘Treasu 
Peoria Tiinsis. HG storer. New Rochelle P_ ae, FLASTIOS. 
SEN Wom SU Ae hake, | BIG, roele Make fastener eben 


(Our 40th "year.) ‘Cindies East 


‘gar ta “make, professionally 
‘Ragsdale 
Orange, New Jersey. 


FREE, Booklet "How To Mate Backard 
Profits!” Pikett's, Florence. Kent 


EW Tiguid plastic. Cleat, colors. Cast 
wittout_ ‘heat, "embed fe 


ats—Gifte—Jeweiry—Free_eata- 
logue. detalis, Pilot Plastics, 61-3. Fulton 
St. New York Clty 36. 


Dallas 8, Texas. 

ADDRESS aveiopes” Poste at Sam IN Record Books. | "PLASTIC Sheets. Rods, Tubes. ete, 
silonghand. typewriter. Particulars ‘ree! | sell By Mall Use Same Literature We Do. | List. Plaste Suppiy Co.. 2901 'N- Grand 
Gart "Torrey. Melrose 76. Mass. | Bivd.“st: Louis 7. Ro, 


UCITE. Plexislas sheets 
maated Sauare foot t's Pia) ee eae 


Hhaluae ibe postane"auunae Piaties 230 
Filth Rvenao New York 1 New York 

PLASTICRAPTERS supplies wholesale. 
xslergane ate, Ggeeopotian, Box ite-PS, 


ge ‘Sheets. low price, Tastractog 
i aie Vian, 


east 
fo Dye manutas: 


é 
LEARN plastics at home, Small com— 


re ume Dime ie Piast. 
fxperibents, ull details, ‘Pastic 
Projects, Box 8151: Detrolt 35, tic. 

TS {uni I's easy! It pays! Write 
PiastieKt, Box 451; Algonad.--Michiean. | 
1_OHEMICALS & APPARATUS 


‘NEW idea Cheinical and Apparatus Out 
‘8 for Home Faperinientind, Photo Seales, 
ieeueala ‘and 


Yau-8 West zird Street, New York 11, N.¥. 
LUMINOUS Paints will glow in care 
Six colors, Fairmount ‘Chemical Co.. 136 
Uberey Bt.. New York City 6. 
[LABORATORY Apparatus, “Chemicals, 
Microscopes. Complete Cheinistry Sets, 
Miteraiay Uranium Ore, 10e brings cataloe 
Porter Chemical Company, Hagerstown 2. 


Maryland. 
Oe ee 
Sons. Los. 


‘SPECEROSCOPE: 
anatyats $1.00, Cut 
ILLUSTRATED: Clan, Chemitry 
mineralogy, biclogy. ie. Tracey Laborato- 
Beas Erltin, Hct 
'W Book of Selence. Experi 
ments, Pormnulas. ‘Becret. Procedses,» to 
fuer with Catalogue of Laboratory Sup- 
National Scientific Com- 
‘North Aveaue, 


HHEMICALS and apparatus for indua- 
ula analytic Sand private laboratories. 
ntalog abe. Dept. M26, Biological Supply 


minerals, Uranium ore, 10e, Rex Laborn 
Tories, 2449-8 Birchwood, Chicago 43. 21 | 


Hoa, Feaasparea- 
Importers, 
ERporters, How. When: Winer fo anny ri, a 


List | 
1,00, Post pal "p.0. Box | St 
3 PWoibywood ae aad ad 


FOREIGN Job. Contracts underway and 
‘Arlen. South “Amerien 


om 
142395. Providence. 


MAKE Wedding Profits. Seil invitations. 
gaping. matches, Sampice free. Dunbar't. 


ipods ‘Shout thus moneys 
Gating Reid: #290. PP. Goncession, Toiedo 


CHRISTEAS 
rye electing dolar aarti 20g enc 

rundied nds, Amprint Cards. Mabey 
Folgers. Gite <du Pictures, ete. Mae 
Jnore profits seliing our line’ Ga iq 
| Tiree sample boxes boxes $1.00, Elfeo, 438 38 North 
Wells, Chieago 40 


‘Stork Signs—te. 
2.500 fogams, Pa, Stmeas™ Fellnoas: 

slid samples $100, Loy, else 
roadway. New 


cheek 
free, Oegerat 


SELL Bie ‘ker to Men and 
Women, Easy handwork makes fast-sell= 
ing useful articles. Sample free, Sunmade 
Seepeer, Bioeth ae 


pie "abr visyie’ presentation ot 
sample fabrice and. style presentation ot 
game (es, haem eee 


Gommlasions bi Tio money, Melville 
Seen “sal. Cincinnall 35 ohte, 

PRE Samples and amazing pian giv> 
ne pan 


jane dodap wih dress see) Har 


Best 8 Ginelomatt 2"Onio 


$24 you gorgeous Deas wi 
fora. 


|_NYLONS, amazin 
born offering” Basen 
Firth Ave 


set rich quick, 100% 
dial Produeta Co, "tio 
few York io. NY. 


"BE A Money Maxer —__ Hepreseat mag 
agines Wear around Waiderttl ome work 
Sig Curistatar protts, ow Liberal com: 
ifsions Evergehing tarmished. Write for 
Free catalog, McOrecor Magavine Agecty, 
‘Dept, $108. Mount Morris, Ti 
(OOUD Lgcauernd end Svat Bley Taye 
Doors ‘Trucks. Stand. 
Pree sample. 
chicago! 30. 


~ii- Profita—Gift—Jewelry —Free cata 
li, Pilot Plastics, 67-B2 Pulton 


“WHERE to Buy 000,000 articles direct 
from Manuiacturers. Save by buying di- 
feet, Sent, Pree. “Your Profits Under The 
Shoiieht Ghias Pub. Co.. Euwood City 
2 eausyteant 


PRINTING — Saiesbooks — Envelopes — 
tags: Pree Mlustrated eatalog. Esco, 1997 
Patterson. Ave, Bronx 12, New York. 


EIGN Employment Construction 
mea, building trades. helpers, office men 
buhers, interested «in Porelan Projects, 
Thith wages, quarters, trang. Listines of 
{ris activeiy ‘working on.U: 8. Foreisn 
Intercontinental Projects. Send $i for For= 
ign Construction Compendium and. Appii- 
cation. Forms, Foreign Service Bureau, 
Bept, P8-12, Box 295, Metuchen. New Jer- 
7, (Not at employnient ageney—no fees. 
WANTED: Women to earn 
Satan Beals Be Lo Behate, 
Gut Towa. 


“FOO-Stop"” Windshield Cloth. Tnstaat- 
iy removes Blurry Mit. Frost “Sieet. Show. 
dogging. Sainpies bent ob 

Reine 139, 
‘PAST seller aloe. 


Parker Dig o.. Hoboten ¢” New aersey. 


a1. CONSTRUCTION Projects, 
Wold Wide" pristed Monthly Foret & 
Dometic emplrcment.” Eree "application 
Dienis tells How-When-Wnere ty apply. | 
Bebcotsplete. Giobal Reports, P.O. Bax 
SEA Moliced 2 calorisa 


AGENTS WANTED 


TOY Wholesale 25,000. items. catalogue | 
250, Matthews, 1472-A8, Broadway. RVC, 


CANCH Counters want “Whiting Wall, 


alters esinn 
"Ben $5.60 


Souen sample of 
Se face SH pate Bat BR 


Bala 

‘SELL Holid Tkiing sign to stores: 

ie ka Tae a 
acts 


ton. 
MEXICAN Teather 


Whole Ogu maga 

tuete at Big @iscount. Sent see 

eae Pian American Buyers 
Linden Sue 8 


ah par 
fbets-PS_ Excelsior Springs. Missourt, 


ers 2073 
pose, “Extra distount tox” Parsi 


Yo_HIGH-GRADE SALESMEN 


MARE money showing neighbors how to 
peauitty, Garde, ‘with "gibriouy lower 


Free. 
Missourt 


ADVERTISING book matcher—Cash In 
‘on big demang~seli Union Label matches, 
Gute or all businesses and poultieal par- 

fies-Pree™ powerhouse "selling kit—low 
Dies protection “guaranteed *on repeat 


‘Sell “NuSiver 
igs rida, Cloth an 
iver, $08-PS12, 


a 
Piecsing Calendar Co.. 6539 Cottage Grove, 
Ehieage 37. Minois. 


fre—Caah commissions, Superior Match 
Go Dept Piss Toto Greenmoed. Onieat 
‘AD Matches! Sell Amazing Designs— 
20, 30. 40 and 2¢0-light book matches. Big 
Eest spot cash commissions; every business 
a.prospect. Low prices for high quality 
Repeats Start ‘without experience! men, 
omen; full. part time Buy Nothing! 
Satee kit furnished, “Match Corp... Dept. 
PS-24 Chicago 32. 


EARN Blg Money Past! Sell finest-qual- | 
ity advertising work uniforms to garages, 

filling sigtons. ete Pree selina 
oe ra eee eee 


factories, 
a a 


‘ces 
fang ull Big’ money-maita 
Write today for detalie only! 
‘fmacal Produets. 176 W: Adams, 
Chicugo ‘3. 


ry EPUCATIONAL & 
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PORE, ,comempondence  Coutses © and 

old and rented Money back guut= 
itee “Catalog ‘free (Courses "Bought. 
Eee Mountain Pisgah. ‘Atabama. 


KEEPERS! Increase yous earn 

iment Operate your own simplified “Dol 
BEL Sher aot tanta os 
‘ligation: Eis Box303-N. Cedar Grove: 


START «Collection Agency pusiness. 
very ‘profane Guickiy learned Write 
Coie af “Associates, Syracuse 3. ¥.\ 
MEDICAL (Laotatory Technicians i 
Rome, uialouue free" tmiperial Techateal 
Anstitute, Box 013-B_ Austin, Texas, 
LEARN. Piano Tub alin at 
nome in 30 days, Unilmited income. Pho- 
ograph Fecordings, tools and instructions 
fafoidhed Writs Capitol Gl" tune 
Behoal Departanent G-1333. 129 Bast Mich: 
Mame Lansing 1s" Michigan 


dence Courses Bourne 
Tested Pree ist, HomesStudy, 408 
‘Rorth ign saies, naians. 


ERAMIC. 
‘Beri Sue Conatgus Mind Bite Yau 
per evuiae be es 
ifs Angeles 8. Cailt: Det 


INCREDIBLE! 
der "Personal! 
Houurwood 28. Caltf. 


Waprecedented! Look un- 


322.50, Adders Duplica- 
‘Bou, Box W1a7-K, 


| wom gi8 0. Typewriters, “ie Gpruce 
Wichita 7 Rarsas. z 
ADDING machines, typewriters, new 
portables.” ofice “size typeriters unol 
. Sale. Enclose ie for ental a 
SOSA Westenester ave, New Yor CRY 58, 
36 «RUBBER sTAMrs & 
‘OFFICE SUPPLIES 
LINES Soe; Pads 6c; Signatures 82.00, 
Printright. Wauwatosa. Wisconsin 


“EINE ic: 2-45e; 3-650. Stamp Shop, 
‘Auburn, Nebrasi al 


Taeam 
Ean, Gaiversal bor ses-p. Sprivehela: Mo 


Woodstock 4 New York 


Ty ‘CONTESTS: 


"TIE-Breaker picture 
$1.00. Winograa."Box 1 


es _ exposed. 
 Philadelphis 5, 


PRINTING, 
MULTIGRAPHING, ETC. 
‘QUALITY Printing. Booklets, publica 
BERS CHES gate Fees pees = 
‘Adanis. 30 West Washington, Chicagg 
4.000 BUSINESS cards, #235. Prg 
ier printing, w. Bornteld, 
‘Wisconsin. 


oe ar iniay Pra ae ‘Withot, A Pristing Pi 
Money! See page 50. span 
BUSINESS Printing. Samples, prices 
eeu Howpriat, Tad-8 Buniee. Webster 


Newark: - 


1009_ BUSIN 2.5, ProDaTd 
samples "Pree feelable “Print hoo, 
Hint Jenerson_ Louie are. bess 


aE 8: We, Cea 


jarrison. Press, Harrisonburg, 
PRINTING OUTFITS, 
SUPPLIES 


S412 Rocketeller 


50 BUSINESS SERVICE, 
—eeremmasronrnaies Lies 


“ap to date list. Opporta- 


poe 


Sayers. tis 


; 
Rg he 
i 


Sew U8 suyenie sis on 
tabein goat Lob ses: [250-°8175. Pow 


pg ‘PRINTING Presses. 


Stanley, 


feenhmes, 1583 8. 
Beles ior Gall 
51___ SPECIAL SERVICES 


MAKE your Own. pell-molding., rubbe 
printing eu ber, ie, 
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sao Seed Me nate 
Fe eet ote Sutin 
Be eae ere Pee coe 
Wi ahaha aa Ta 
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ale Drotession ‘Sur ‘Tonameter 
AG Rechanteat ‘aids make tearai 
tie ‘neeeasary. 


Shean 
natn. Bese 


PI PRESSES Supplies, Paver iene 


PROTOS qpeneed i= plastic. up ia aS. | Custom. Box 211-8. Springneld, 


four’ jayne, Pends 

four $1.00, Seal eons. | AUTOMATIC mimeographs. original fac 
PINE civideadsy Doub. 3 or Sot | uA COAT IO,a iectro~ 

ok RE, drlteods? Pale S200 oF Tare? | tot carton, genes 9.0, Hieetro-AlG 


0, Michigun 
‘AUTHORS SERVICE 
~ “TEN Steps To Writing Success” reveals 


How you can write stories. poems. articles 
for" publication, ‘Setaia ree, Will Here 


39 PATENT ATTORNEYS 


“INVENTORS: Write fot tree brochure 

wavigence cof Tnzentisn.* ot 

Bullaine New Yore 1” wenner: World 
TINVERTORS. Guiae"-itee Franko 

Leaermann, fegistered P 

WSe"Waseau’ treet New voreet AMOmeT 


Tl want Wee Wiha apertaor eens 


Free geandets Nt Gimmingy. setts tne | ,ANVENTONS. For, “Tpvention, Ragords 
jenen Bide. Co form. contact, Cary wei Treaitrea 
“LOOKING For New ieee Se ee 


dist, New Yore 
33 ‘ADVERTISING 


blisher? 
tree booklet Pat. Cantage Press, 430 West 


S-IMED OF Yo Money. sewn Tae Jar | 
pte ig neat ven gafece with, iceime 
UM tthttaalaries Write, me about tee 
owns ds shat ‘realy heed’ men, Ba 

fonen™ Gilet, Rational. Schooss 40008. 

Pigueroa’Strset" Bos Angvies 31 


SADVERTISE: 21 wards, 0 Newgpanery 
Free, “Advertising Bureau. 
Sih, pi Springheld, Chisago i 


SUGECOME. 5 Doctor _of Payenoioey at 
precy Tench eertt of sontentnent 

MMivatnets: Wis ‘degree ‘of? Pap. or ‘MD. 
Pre mueital worries ree buok  Coltege of | 

‘Shuvevaat truth 6153-8 8, Chari Chicaeo, 


as a Pea an Te er nee ae | 
fie. Stang ‘Rush “request 
sinheigg te Lecce: Personal Paychology. 
ioe fentuck: | 

WELDING training pays at Hobart 
welding School. ‘Hox 'P-f212, Troy. Ohio. 
EAEaMeaet Be espn chil Pre. 

EARN more money by impro 
mathematice details ree, "Page Publica 
Hone, Meratiand.Wiseosite 

‘USED Correspondence Courses and Ea 
ventional’ Books Bought Sola Rented: 
Sktnlor Pree. Educational Exchange. Sum 
mevville. Georgia, 

ETODY for wane wigs aE OFS 

hd patrol service, Write’ Delmar 1a~ 

‘Bicdte: Bis. Wwoituer, Cait, 


500 CIRCULARS Tass 
1°00. Tersel “Company “Dept IS" Goat es, 
Washmeton 5.DG.__ IRVENTORS: Learn how w protect yaar 

"ADVERTIAN oto Con_S4.050 invention, Uniess ‘the inventor is famine 


with patent matters. he should eng 
Competent registered Dasent attorney of 
Seen te Tenresen je are registered 

ractice before the U.S, Patent Ofhee 
od prepared. to. serve. you ‘in hareinee 
Jour ‘patent matters. “Patent Ouide fot 
the inventor" containing’ detailed infor 
matior concerning patent protection and 


from Pree ads. Publicity Advertising, TS0T 
‘rails: End Kalamazoo, Michigan, 
i > CARTOO 

PAINTING, 
HOW, To Make Moner With Simpje 
Garwons" =A book everyone who kes to 


raw thouid have. i's free: no obligation. | Procedure “with eat brotection and 
Simpy Cartonists’” ‘Exchange. | pieced wa ion 
e ig13-c. Pleasant Hill Ohio. form willbe foryarded to you upon re- 


uest“without obligation. “Clarene 
yBrien a Harvey ‘Jacobton. Meyiatered 
Patent, Attorneys” 128-K bustzict 
Uonai Building, Washington, D.C. 
Sf, Snow, & Co.—S-42i, Show Bund 
ie Wasnt shemistered Pat 


BE emart get in art. Tul start you tree 
a years experience. Nick Nichols ATtS. 39 
West Adame, Chicago 3. 1 

CHALK Talks. Laugh Producing Pro- 
gram. $1.00, Titustrated Catalog 10e, Car- 
foonist’ Bala, Oshkosh Wisconsin, 


35 TYPEWRITERS & 
OFFICE MACHINES 


PRINTOMATIC seilieedine 


{ion‘as to"what steps you should take to 
secure a Patent, Write Patrick D. Beavers 
(Formeriy “Randolph & ‘Beavers) esis 


Biller Company. 206-0 Fourth Avenue | tered Pavent Atty. 926 Columbian Bids 
Bittsburea 22. Pa Washington 
ROTARY ~sienell pring —machinez | HEAMAN ‘Lewis Cordon —Regiterd 
$2459 fechauical addressers si0.05 | Patent” Attorney. Patent Tavestigations 
Sp. Duplicator. aadresser omice eupviles. | and Opinicns, Warner Building, “Wash= 
Dorsett 22175 So. Walnut, Muncie, isd. ington 4. D.C. 


NVENTORS: Without obligation. write 
‘uormation explaining che steps os 
ald Nake o secure a Baten. Jota’ 
ndolph. Registered Patent attorney. 
jumbiaa Bldg. Washingwon 1D ¢ 
NVENTORS—If you believe that 
ran invention ou should find aut 
protect it. The firm of Memorrow. Ber 


7 Victor Boiane, Weems 1D. cn 


ATENTS-—Irving L MeOathrais, 318 
tachlen Bldg." Washington “i. D.C. 
sintered. Patent Attorney. 


FOR INVENTORS 
HRARCHES Put 
ids of 


DASH Por your “i BP panutacuarers 


INVENTORS! For “Copyright. Desien 
and Patent Guide" contact Patent Attor 
hey Metslerr. 11 West 42nd, New York 15. 

TRVENTIONS promoted patented. un- 
patented Complete services. M Joyce 
‘Humplsries. 1425 Landtitie. Philadelphia 10 

‘GONFIDENTIAL Patent Searches $5.00. 
Reliable da-hour “Alrmall Serv 


Boor acent ‘tae 

patent 

ctatomers, Com 
"Search 


Waaningion 4 cu 


‘eGo. 9300 Buckeye Ra.” Cleve: 
Ohio. = 


@i__ INVENTIONS WANTED 


TAVENTORS: Hunareds of manutactar- 
€ Feayeated our aussie erat. 


Sree cs 
ieee beams 
eee tered —Taeaod_o 
VECOnS Ener, We dat 
Pree cae te 


ented. | INVENTIONS Wasted by Manaiacturer 

‘Clinton: | Patenteg-Pending only, to 

Nentors Dept biHlartiord’ Conn, 

INVENTORS. Por ion Record | ~ INVENTIONS Wanted. Pal ne 

im contact Cat Miller, Regiaared | patwnted i aeare experience Promotiag 

Reg “Attorney, Woolworth “Wutlding, | Eaventions ‘National Service Bureau. 3132 
we York Meramec. St Louls_ 18. 'Missourl 

INVENTORS, Fron Tae ay Gagan | CINVE ‘What faye ani 

eee oF tnpatenved, write In | to offer manufactur 

Step PWeie for tees arket Con 


nite ab America a, 
st. NW.. Washington Be 
iRVENTONS- Fron Promoted 
vented "Estabiled 191. 
‘Company, 183. ey 
Tet 
INVENTORS—I your consider your l= 
ntion to be something of importance, 
Ke steps to protect it with a United 
ties Pacent which wives 
slude others. trom. making. 
four vention as claimed. 
mn for Inventors’ outlines stepe to 


Patent 
(ie ‘Adan 
St Lous, 


nahington 6. 

PATENT Searches. $4.00, including pat 

copies. Same Felable earch as ton. 
cted {or patent attorneys. Free 

a dorms, 4p hur service Patent 
lute," 946-8 Pennsylvania Avene 


uhingion BG 
INVENTORS: Learn how to protect your 
rention, Uniees the inventor ts tamil 
uh patent matters, he. shoul 


or Tpatent matters, 
eT aventor’™ containing detailed tnfors 
(won couicerning patent protection and 
peedure’ with “Tesora of invention 
mW oryar "you uboa Fe 
eat—“withoutoblieation, “Clarence A 
Brien ae Harvey Jacobson. Registered 
tent Attorneys, gAcK District Nn: 
Bi shington. D6. 
F you ew idea, developmant oF 
fenion get ‘ah expert “appraisal aivd 
Sion before sou spend hundreds af dole 
Over, 25.000 inventions screened aid 
fewed. Also gules and distribution d= 
‘etalls or ‘send. $3.50. for exch 
robiem, Marketing ‘Bureau, Oa 
ing. Evansion 2. 1ilsots. 


2 Bull 


fxcing '& Data ‘Service. tio-Bt 1 
Drives Tupelo, Miss 


SB __TATEnTs FOR SAL 


‘Datented wonder toys forsale. 
wate "Arvin Gusta” v2i23 Burroueh Stet, 
San ‘Diego 11, 


3 ai 
ints, Send 2se" for iltustea aa 

io. 26-—Listing ‘hundreds of items. 
‘Fisner, 1002-2"Btowan. Royal Ouke ae 


a dimes Blite & Go." ine, 
i. Boston. Mass = 


Sathlog tbe. ideas Model 
a “nea teat sew vert Hi 


Stave 


SOILD, Fly Luscombe Pipe? Acronca 
17 scale models, ll for $200. 
extra Airplane folder, Je" Gieve- 

11 Lorain, Cleveland 


RRS! 


‘Sno 
SHIP Moder and Taal nappies a 


st Inset Teaalorye a 
Sotid. Sia'e taka Se New York City. 


PATENT Searches $5.00; including cop- | 
PARE closest patesis. Same reuse 
wches We conditet for Patent Atiorners: 
out, Alrmail Service. “Record ‘of Ta 
niin tree. Capital Patect Service, Box 
(8. Washlagion 4. D.C. 


IRVENTORS—if you bellevs that you 
We on invention, you should find out Row 
Drotect it, The frm of MeMorrow. Be 
un Xe Daviduon Is euaieg to take the 
Patent Roaklet "How to Protest Your 

on and "invention ‘Regard tov. 


‘Pieree 


Dare catalog 350. 


29 FULL size Jig Saw patterns of beauti- 
sof? Ineives' “ornaments novelties 


Marererali 1248, foi! Gtesix, Ghicage 31, 
‘iinots. ti is 


“TURN your spare time inte cash Make 
quiek-selitn 


So"Depk, £80-Ai2, 27 8, Dewplanes, Chi- 
"OUR bigrest Leather aad Oral Guaog 
ye ogo Sree ema bend. Se oer 
With IEE order} Buisso: Handicraft Sue 
piles. Bept" Gai, 33'S, Spring. 
es_ California. 
Finishing’ shows how to, get professional 
Tesulte, "Furniture finiahine.”  werkshep 
enn eie Mod: 
Jou've never seen, it's Pree! Write Hom 
Erartsmaniis-P Worth St. New York 13. 
~KNOCED Camber 
‘ailes ‘Co. 


lier, kits Send 10e for Big Catalog’ J 

F902 Co,, 8208. Tripp, Dept. 1476, Chi 
"24, Hiinols. 

PAINT your preset furniture, bone 


wnite, antlgue green parchment, Com= 


te inversions nnd suimplen $1.00. He 
Ered interior decorator. Geral Bane. 


Biss Medisid Sibson 


‘materials eflectwvely. 

S2%0_ Sox ‘T11 cofumbus, 
90 ALL new, fa ae i hort and 

has. re4t Olcott, Chie 


Notormatton 


LEATHERCRAPT quppliesquialoe 
Profit, ‘New style, hiandba 
‘bette Teaunereraft ten 6 


ST rastingon St" Phoesis Artsota 

HOMECRAFTERS — build — mechanical- 
quetrical device, Needed ty auto and heme 
improved. d 


Mlle, “Tenn. 

‘BANDSAW. Jigsaw owners. It your Min 
ghine bring extra. proats, fun, ‘de 
falls, Wu- Art. Dept_A:Box 2438, Boston, Mass 


‘pocket boo 
fia Metaieratvers, ox 116-PS. New 
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ies Fouts ye Pa 

le EE Hag LEP Ris 

pRStle 


Such, Siseith Avenue, Rew Yors it. NY ass 
CIONEL: Amereah Fier tirived | ~CEATHENCRAPTERST varying (or 
gatalog free." Ben's PS. i 34 | the leathererafter, large 
forth 2 log oe, Aré-Leather. 4i1 Joseph Ave. 
Dollers. cattings Gata: | Rochester's. New Yor) 
log 5e Anton Bohaboy. 2297 Price, Han- Scher Link Belts, No tools 


avidson. ed ent” AULOFAeys. 
36 Vietor Building. Washington 1. D.C. 


@5 HOME CRAFTSMAN EPPA Goce 
LEATHER, vase Tange Fie | BOSES—lewelr7__ walling _ Fie 
GRRE Setcial nataatac We Wala | alegre \T08 hoed Street Fackson 

SNS Teak HE" Fiohas 


FAMOUS. ful-szed mood 
eqn of Caisfornia, Yeatered 1 


71 yon SALz MIscELLannous 


DRESSES 16c: Coats $2.00; Blouses 350 
Free Cataiogue, Grown, ei-PS Moareé 
Street Rew York 2 


“SAVE Money on Giirome Cabinet Hard 
ware Write Box 89, Troy. Onio. 


3a_WANTED MISCELLANEOUS 


‘and samples 10c.. P.-C. Herwig O3.. Dept. 
P40, 121 Sands St. Brooklyn 1. N'Y. 


gLUMINOUS, Paini—elows in the dark 


Mercury (Quicksilver) Tania 


Esta 205. 
Moore Sts< Philadelphia 46. Pa. 
‘USED oF new or surplus small air com: 
presers to pump Soo BST Volume not 
portant. Camden, New Jersey. 
MANY firms. individuals buy. trade any- 


ning Ranh se for big iat, Toole. Berna- 
din Apt Evansvilie Indiana, 


90, FULL sized patterns Lawn Orna- 
‘Toys. 


ments, Novelties $1.00. Mogera 
Wood Mich. 


WERCURY—Highest prices Free 
walters” Wille Mescury Ferminal 
‘ood. Mase 


7s_RAZON BLADES, SHAVERS 


Com 
Ser 


a 
Taka ciated Gobdorused Wii amelan 
Hew braguet™ yas mr gry bow i 
pa gets 
EXee” elsing’ using wie” Penres 
Pee ry gee 
Bates Gtietgs Biting 
1 TOUR Leather dace reqoraleg 
Eiprespore ie. own Co" 
RECEIVE Olan Mali agavines Gat 
lot Ee Sent Re PEP Be 
Seite Dicey Soe ase Tes, Noe 


York 21 


Rew Pleidoer_ 31 


40 PIECE Big Mail 20, m1 
rectory: year service $100, 


Catalogue 10c Louls Jones Engineering | , RAZOR Blades Nationally Advertised | Decatur. Indiana. 

= ie ee | wAg Oo hob Sete ects hes | Deeiee teatana 
Sompeny. 1913 Pert weet, 625 Prospect Place. Brooklyn 16. N.Y. tg yh ee ‘Services’ 1.000 prod: 
SAVE $10.00 by rescing Cat wore Te CM Aa RB a 
scent dot ralt pant’ Sena | 33—waTOOING SUPPLAES—— | th, "Eas vith Bede St by NY 
wih Sabine make mage and seit num: | "raroora ‘ucts, Supouies {lay |, JOBS balned. tavors granted, peace of 
Binal abkets, SSE Cains’ pases | trated Line Pree, Zeles, ae Laster. Rock: | mind wecured| “ody ut “cured Uhroui 
a Sa DRAWING, RURETTES © | Sine Paste, cane aa ane 
66 BUILD IT YOURSELF EQUIPMENT ity ls they are Invoked ‘againet, Encore 


BUILD Your Own 
mation. Eltraco Dos 


Hoven splined Free iteratare: Seah 
PS Bor 3 ‘creck. Orevon. 


BUILD inexpensive congrete begkmaber 
patortiang Write, Gide Lee, Mousa 
Wea Oiianoma ceibeacicnn 

‘STREAMLIN 


nets to ft any Kitchen, Tustrated manual 
deseribes “deslening atid construction. All 


eEREE Hana spuletis B ‘bulld 
hop, farin. heme machines, Nichols Co, 


NEW calaion lists over 9.000 styles 
Gold piated Jewelry supplies, Rhinestones 
Pearu ‘ec, Complete detatis. only toe 
Barry's47-i2 Branford Place. Newark 2. Nod 

EST 
Jeweiry, Gold Teeth. Watches si 
vmonis, ‘Spectacles. Platinu 
formation, Satisfaction Gus 
Smelting ‘Company, 29-Y East ‘ttsalson 


RHINESTONES, Jewelry settings cam- 
"Send toc tor 


got, sequins beads. Send Toe tor ilus- 
fraied “Catalog, J & M Novelties, Dept 
P-8, Grimth thdiana, 


coEWPLRY, Meking, Cainion, Miindy-Falr 


<srUN Yau friends wh Genuine Soaks 
king, Brithant- White" Zircons. Cat. pol- 
shed, Bounted like “diamonds. 100 
my tess, en 
fi. ohtenwo 2 
cy FOR THE HOME 
CESSPOOL trouble? Use Pepe-tt, Reja- 


“$2.50, Save, Sanitary 
five aBlerguure “enemical G 
‘Boston 94. Mase 


gig fave, money.’ Write for price st 
Shutsott Water Softener Co. 4242 W, Lis 
bon Ave. Mil 


ukee 8, Wise, 


30 yard 
in" eplors 24 


jest, Prank and’ Sal's 4Gls-A\ len, 
‘uiehtean. 


70 OF INTEREST TO WOMEN 


DRAPTING and aruusts’ materials cata 
ouaasda of, Weare aeaustible 


00: “Thomas. 

Engineer "gia" Piliadelphia AW 

Buren i6. Penna. 

Ti____ TREASURE FINDERS 

"TREASURE Hunters! New ii-pound 

featherweight Model J01 locator for told 
is, Money-back guaran: 


TEST for Gold, Silver, Uranium Your- 
self Instructions $100." Lab, Box 232, 


Senter ae. | Stabe. Washington, 

ent—Surplun Deep War 
ter lana Cohaliow Water Tins: Self-con- 
{fined unite “Aeunctange “Gita 
iS EMarihe™ckndes, New 


FREASURE—1 ‘Geiger Counters 
—Rineral Eacators, Why buy something 
inferior when you can buy the ‘best-at 8 
lower priee® tacked ‘by years of expert, 

iy guaranteed by factory, Detects 
inérals. metals. ford, silver, coins Pay 
ment plan avaliable. Proves superior per- 
formance. Free 16 page llustrated booklet 
bt Hine.. Pato Alto. Calif. 
“SELECTIVE Metal & Mineral Detector. 
itguiehes metals 

mastects stale 


under salt water. Free i 
les Go., Dept, 20. 2018 N. Day- 


WATCH REPAHUNG 

TERE Modern Clock”. All about coat 
repair es iuatrations. $4: 
Postpaid, iondsy retaen privilege. North 
‘American Dept. 2i. 2018 North Avenue 
Chicago 47. Ti 

'WATCHMAKERS' complete informative 
eatalogue 200 deductibi 1 Company. 
Guiver Ctiy. Galt 

WATCHMAKERS” 


Journal 


contains 


Station, Daytona 


NEED pei, Uleratury Samole fren, 
Box 48, Brooklyn 35, Ne 


Puhi-aual, 


feratare: Garais | 


money refunded i unsatisfactory. 
ton. Penna, 


et 
cas Betrott 3 
“_MINERAL,— Treasure Locators Geiger 
counters.” Superior performance lowes 
Brics, Rarment plan evalahle, Pieter 
fore’ Pusher In 
‘Ato california 
LETTERS mi 
Be 


SaiYeworze hn: Wosey and CHa 
eae eta rae 


gone 
ranean 
ae sai So 
La hmres 
La ee AO 


rite Tor 
mes. Bend $1.00 for ea 


fey Houses. How to buttd “Tiem’" bet 
ferite Con” Ambler” Pestayivanin, | 
PERSONAL. 
7 Find Out?” You Gani Ia- 
formation aitcreetiy devtlopad "Aa mkt 
Ler Pervon “problems angunere “Wartd 


ide "Omiciaify ticensed. bonded servic 
tablished "1622. Reasonable. Contiden: 
‘Wilitam Herman 110 Browdway. W. 


| GOLDEN Gate—Letiers mailed 25¢ each. 


Gueweil 1269 Toth Avenue, San Francie, 
California: = 
BORROW 
emblayed men 
Sompleteiy consdens 


PSORIASIS SuMlerer Has tery 
talee i bse Sten lemboraty Site 
feu sd Wentney han wie 
Gan, ae hte omocany, derma 
baby! Hor 2001-8 Cleveland, Oho, 
DETECTIVE'S Opportuniticn” Devsiye 
Partiounrs, (ree, Wete Wagoner Bl 
‘eat seth. New vor a, SS 

CONVIDENTIAL infofmaton Tor aber 
Beene. casing fo happies 


Ph.D., Muman Relations Counselor, coi 
Soutti Vermont. Los Angeles 8, Call 


IP you are nervous. write The Herbmas- 


ville Human Relations 
Ton 


INFORMATION, for  siagie people by 
‘Box 375. Los Angeles 83. 


Dre. 


‘Calif. 


Tallulah Aves Jacusonville: Florida 


Sg Na 
PRETEND Viling Remote Tasman 
TREE Deion gi Rama Dae 
ein? Valey. Dayton 4. Ohta. = 
PERSONAL, problems snntyed ore 
radeon Oy obafaians, Piotr Sauce | 
ia tat Ease bor Ms Yost 


LETTERS Remajled (rom Miami Beach 


“PEE Be femal your letters, Xmas card 
Eat “Procpe sertice: auc. ench” ‘DePoorter, 
Sits see oh dee Arete, Visio 

INCREDIBLE! Unprecedented! Becom 
mental. superman overnight! Floor every 
body! No. studying! “Memoprop" does. all 
Jour thinking! It's uncanuy! Revolution 
iy! Write: “Bijou, “Box 1727-K.- Holly 

PILES! Tormented with the irritation 
and discomfort due to piles? Write for tree 
important information. ‘Mutal Products, 
Box 66-P. Cleveland 32. Ohio, 


ypandy. Hii Cleveland Road. iam! | 


DANDRUFF scalp disorders. relieved 
home treatment, wonderful. Send $1.00 for 
information. Gaiford. Box 624, Flint. Mich. 

jenty years oald 


SAVE your Hair, Registered Pharmacist 
week fs 


TIN TERESTING Mall—ate Koopa Four 
ai box full three months Bente: Desk= 


0. ‘Chatawa, Missisipot ~ SUCCESS Simplified! Become a 
wisard: 


‘mental giant: 


ny, Reid!" Free Iiterature ‘Success 


Promptly _25e 
Dallas. Tex 


Remailed 


fecessary. Instructions 256. 
Western Distributors, Revelstoke, 
P.O. Box 6003. ada 


ani 


Sf america, Box s8s2 Cleveland 1, Ohio, 


tler 


Amazing Attachment MAKES OLD "REFRIGERATORS 
INTO MODERN Automatic Defrosters! 


irty Million Prospects. Sell without ‘‘selling pres- 
re’’ on sensational Free Trial Plan. Just plug it in 
d leave it. Frees women from drudgery and mess 
defrosting. Saves electricity. Keeps food longer, 
tter. Gives longer life to refrigerator. Secret 
ollow-up"’ Plan often brings five ‘ional sales by 
king every user your agent. Big season now on! 
ENT FREE... JUST SEND NAME! 


vtvend a cent—just your name on penny posteard. We'llsend you 


Women 
buying by thel 
thousands! 
Salesmen Ciean- 


HERE IS THE NEW SENSATION IN LOW-COST 


Truly, Cushman EAGLE is the new sensation in its 
ield. It operates for only %4¢ per mile, cruises to 
50 m.p.h., gets over 75 miles per gallon. Dealer 


inquiries invited. WRITE FOR DETAILS 


AND SPECIFICATIONS 


Jokes, Party Fun, Ho 
Tecrei Detectaphone,. Overhear Others 


"Even ‘make’ money resting’ it out for gamen, partion, 


New Micro-Vox Wireless Microphone 


Use It Anywhere! Broadcast to Car & Portable Radios Too! $8.98 Complete! 


‘Send to: JOMNSON SMITH & 


ting’ 80: ere 


PORTABLE ELECTRIC 
HOT WATER HEATER 


ne PELSAWinesw ft 
‘ld.aute engine, Begin 
nd, postgara for Fk 


stetsAw, WACMINERY, ¢ ee 
iold Bide. 


| BRONZE FOUNDRY 


Schools and Home Workshops 


PARTIAL LIST 


OF CONTENTS KANSAS CITY SPECIALTIES CO. *- 


mo 
asker) yen Cut Accurate Angles {] _Af Easy with Hempe 
“A Superb Furniture : 3 = MITRE 
Polish” Available at all stores 

“Protecting Tools” Lakes 1 2 00 EASY 

“Waterproofing” 


“Finishing Gun Stocks 


lef 


100% PURE LINSEED OIL 


arin 


ot 
| ie eae lire rE , 
‘Lilenee MFG. CO.,, verr.s, 


1201 Glenview Pi., Milwoukes 13, Wis. 


“MALL” PORTABLE FLEXIBLE 
SHAFT GRINDER 


a meal anions, sotar 
on ‘uniegraa ee 


Siete $22.00 


‘sa TO 1 BOSTON 
sPEne REDUCER 


Ask Your Hardware Store for 
FULLER’S 
Unbreakable Amber Handle 
SCREW DRIVERS 


NO SQUEAKS, NO RUST, 
TRAINS NEV me CATE 
| LUBRICATE Wi! 


LUBRIPLATE _- 


Cut this winter's fuel bills. Seal tight every heat- 
wasting crack, opened seam and other leak in your 
furnace, boiler, tank, radiators and piping — as pro- 
fessional repair_men do — with Smooth-On No, 1 
Iron Cement. Keep 2 can of Smooth-On handy for 


your home. Buy Smooth-On No. 1 ia 1%4-02., 7-02. 
Alb. of larger sizes at your hardware store, If they 
| haven’e it, write us. 


FREE Repair Handbook 


40 pages of ingenious, tested, short-cut repairs. Simple 
PLATE! Not an old-fash- directions. 170 illustrations. Write today for YOUR 
funs off or gets gummy. free copy of the Smooth-On Handbook. 20379 
LUBRIPLATE is a new, white and clean, | 

semi-fluid lubricant that stays put. 570 Commenipne ives one cry 8ituids 

@ In handy 20¢, 35¢ and 95¢ tubes at - 
Hardware and Sporting Goods Stores. | Do it with 


| tightening loose parts and many other repairs around 


Dealers write to Lusaiptars Division, 
Fiske Bros. Refining Co, Newark 5,N.J. 


DO MORE THAN LUBRICATE IT— 


SMOOTH-ON 


"CUBRIPLATE’(G/ THE IRON REPAIR CEMENT OF MANY USES 


MORE 


THRILLS 
with 


go 


—- 
Merlhdand suis 


top skier, have more fun by using 
the ey ‘of champions. Northland skis ore 
balanced and matched for better control - 
better skiing. You can depend on Northlands. 
IMPROVE YOUR SKIING. Send for 
Free Ski Monval, edited by Hannes 
Schneider. (Offer good only in U.S.A.) 
COMPANY 
19%, Mini 
FOR SPORTS — FOR FUN—FOR XMAS GIFTS! 
World’s Finest “EM-GE” 


BLANK PISTOL 


or Money Order. 
Dealer Inquiries Invited 


100 dlank cartridges $1.50 


|. L GALEF & SON, Dep't. L-6, 85 Chambers St., N.Y.C. 


theill without 

7 amaring guns. Safe to shoot indoors 
or out, thanks to Crosman's “no-ricochet™ 
type Super-Pells. Available in 177 and .22 
cal. models. See them at your Crosman 
deoler's. Write for literature. 


ROSMAN ARMS CO.,Inc., ROCHESTER Y 


12 POPULAR SCIENCE 


$2150°""" 


Anyone ca 

autif 
factory -cut=to-fit 
Sterling hom 


Warre J INTERNATIONAL MILL & TIMBER CO. 
Todays err. ps-121 BAY CITY, MICHIGAN 


| $2.75 F139 seater Zits 
| S¥AR'FUSE'CO., 237 Canal St., Now York 13, N.Y. 


Start a NEW BUSINESS! 


or Add to your present 

J Repair Busineee 
SHARPEN DULL PIPE WRENCHES 
PIPE TAPS & DI 

"GUM" CIRCULAR SAWS 


aut q ARC-WELDER No REWINDING 
ow xn 


We show sou how to tulld. thi 


or Heavy Work 
NEW 


Build 


your own SMITH Compressor 


Operates spray guns, rock drills, tempers, paving breokers 
tendblesting Uses only 1 gallon of gos on hour! 


© unloading and idling. 


Write for complete information! 


GORDON SMITH & COMPANY, 
405 College Street. © Bowling Green, 


Inc. 
ky 


' Increase Compression Up to 10% 
with Miracle Power in Gas and 0} 


Miracle Power contains colloidal syn- 
thetic graphite—considered by auto- 
motive experts as one of the finest aids 
to better lubrication. 

As Miracle Power circulates in the 
engine, the graphite clings co vital metal 
parts forming a graphoid film. This film 
helps oil maintain better compression 


THE AP PARTS CORPORATION * Miracle Power Division * 1273 AP BUILDING, TOLEDO 1, OHIO 


Push-Button 
Lubrication! 


Now! e 
is ideal for 
ieace, Power Label SPentrat household 
agines #8 we ecagon. June muah NE 
Jabra for a fae Miracle 
Power spray chat reac! oe 
Pathe hard-10-8et 
places. 


il Labs 

‘Also available are Luby 
ining 

Spravers containing oa! 


125——companion ,Proe: 
a 


Miracle, 


USE*YOUR BENCH” SAU 


~ FOR JOINTING & CUTTING MOULDINGS Pk 


seal. Result: Increased power. In addi- 
tion, Miracle Power protects your 
engine against rust, acids and DRY 
STARTING—major ‘cause of “Engine 
Ulcers"—and provides effective top cyl- 
inder lubrication at “‘red hot” combus- 
tion chamber temperatures. Check your 
compression before and after using 
Miracle Power—see for yourself. 


At better service stations, 
garages and car dealers, or 
use this coupon for 

introductory offer. 


THE AP PARTS CORPORATION 

1273 AP BUILDING, TOLEDO 1, OHIO 

Enclosed find $_____for which please send me postpaid: 

——_trrial cans of Miracle P. 75 each (1 for gas, 1 for oil) 
<dgf 123 Lubri-Sprayers at $1.95 each 

_——____Miracle Power Lubri-Sprayers at $1.43 each 

G Please send me free literature on making my car last longer. 


Nome. 


Rich New Beauty | 
for Dingy Walls! 


MAZING new Gold 
Bond Color Texture 


Stote. 


ied cpa as 


goes on like paint, covers 
walls like plaster! Covers 
plaster surface-cracks, gives 
drab walls new "sculp- 
tured” beauty. Perfect dec- 
oration for gypsum wall- 
board. Comes in eight 
brand-new colors. 

3 EASY steps. Gold Bond 


zo PAINT PEELER 


Removes paint to 
m bare wood in one 


JOB LOT TRADING CO., 53 Vesey St., 


Color Texture mixes with 
water, goes on smoothly 
with roller or brush. Then 
texture the surface with 
sponge or whiskbroom to 
get your own finish! 

Get Gold Bond Color Texture Now, 
St year patat stare or your tal 


‘Bond Lumber and Building 
Materials Dealer, 


NATIONAL GYPSUM 


COMPANY 
BUFFALO 2, NEW YORK 


NYC 
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on 


MERICAS FIRST 
AND FINEST 
FUEL PUMPS 


AC is the 
original Fuel 

Pump. 

More than 100,000,000 

have been built. | 
More than 40,000,000 are in daily use. | 
More than 90% of the gas-powered 
vehicles now in service were factory- 
equipped with AC’s. 

Backed by 24 years of “know-how” — 
there are none better. 


SPARK PLUG DIVISION cenceat morons conronanion | |RAY PRODUCTS CO.. 198-98 N. Clark St, Chica 


POPULAR SCIENCE 


Are You Interested In 


SHOOTING? 


Temadeling: experlene 
Sieal adv 


Gad No. 8800 'SSho. pu 


geno + 80 


MAKE YOUR HANDS MORE Chestive 


with X-@CtO Knives and Tools 
For FUN and PROFIT—from 25¢ to $30. 


SEND 15e TO COVER POSTAGE FOR NEW ILLUSTRATED 28-pg. CATALOG 
X-ACTO CRESCENT PRODUCTS CO. INC.,440 FOURTH AVE.,N. Y. 16, N.Y. 


SOLVEI!III 


GENERATOR AND BATTERY PROBLEMS, 
WITH THE AMAZING MEW IKVERTION 


SELECT-A-CHARGE REGULATOR 


‘WITH DASHBOARD CHARGE CONTROL 
FoR BCTTER GENERATOR AND BATTERY SERVICE - 
Longer 

Wuusn S20 FREE. SUARANTERD. "one cxalte 


SCIENTIFIC ELECTRIC C0. 0» 2162-9, su 1, Cleveland, Obie 


How to Always Have HOT WATER 
Moke Your Own Automatic $4 9 5 
Electric Water Heater 
now for only 
Install in 5 min. No disturbing 


‘or draining of tank or pipes 
SS Why sutter without hot water? Ea: 
ey Tots of 1 to wash, bathe, shave 


ter" keeps, water HOT in, yout 


COLLOID EQUIPMENT €0., INC! eee 


be SURE ot STARTING ary kindof weather! 


MAIN UNIT 


ALWAYS, A3e wi 


ENGINE, SARDLE! 


wet 
RATURE Se wee TH 
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DEAD BLADES 


MAKE DEAD DRIVERS 


may look okay 
but it streaks glass dangerously. DEAD 
blades make DEAD drivers! 


THIS LIVE ANCO BLADE wipes clean 


clears rain . . . clears muck .. . lets you SEE. 
Protects you and your loved ones from 
smashups. 


Get Live New ANCO Blades... 


Fit Your Car Quickly... At More 
than 260,000 Service Stations 


Even the best wiper rubber goes dead 
. . . from exposure . . . often in six 
months or less. Don’t be a Dead 
Blade Driver. Don’t risk facing crim- 
inal negligence charges, after a need- 
less storm-bred smashup, with dead 
blades found on your car. 


Come Clean! Replace at once your 
Dead wiper blades with LIVE new 
ANCO Blades. They are best for 
most miles of quicker, cleaner wiping. 
Get yours today. 


ANCO RAIN-MASTER model for Flat 
windshields. Fits all cars. World’s largest 
selling replacement blade. 


ANCO CLEAR-FLEX model for Flat 
or Curved windshields. Fits all cars hav- 
ing Curved windshields . . . best for 
Flat windshields, too. 


Tue ANDERSON CoMPANY 
Gary, Indiana, U.S.A. 


8G rorutar science 


GIVE THESE FOR CHRISTMAS 
AIR PISTOL 


BALLOONS 


Neoprene: Surpian Gort 
Bone Mugen eerie 


ia. 39% 6 Ft. Dia. 79% 13 Ft, Dia. $1.39 
ray Postage on prepaid orders, Calif. Res. add sales tax. 


WAR ASSETS DIV. 


VOLUME SALES Co. 
Dept.$-12-51, 3930SunsetBivd., Los An: 


vo frayed ends 


Exhibit this authentic model! 
Douglas 
SKYROCKET 


Wingspan, 44%" 
Fuselage, 8 


allpartsready- 
‘shaped for quick 
‘ossembly. Complete 
with full-color de- 
cals, plastic canopy, 
and display stond, 
696. At your 

hobby dealer. 


STROMBECK-BECKER MFG. C 
Moline, liinois “Depts P12 


Great Christmas Ideas for Years of Picture-making Pleasure! 


GIVE GRAFLEX! 


tter Pictures! Famous 
eras Insure Be! 
TheseFamous Can =e and bal ualty GRAFLEX EQUIPMENT 
1c id ce! 
Syny pudget Price .-.now better value than ever! 


Always famous for the finest 
equipment at the fairest prices 
. . . Graflex now represents bet- 
ter dollar-for-dollar value than 
ever! For despite continuous 
improvement in design . .. and 
rising production costs, Graflex 
products still bring the highest 
standards of craftsmanship 
within reach of everyone's 
budget. So see your Graflex 
dealer today . .. whether you're 
Christmas gift-hunting or just 
planning a prize-winning New 
Year for yourself. He'll prove 
by demonstration, that it’s a 
true economy to buy the BEST! 


Bet gpnragm™ 
iter, an 
ni ontaatlO2 


film and packs 
'. Equipped with Bitalite Field Lens. 

very camera. Lets 
indoors: Improves shadow 
nin sunshine! ‘3. 420 ROLL MOLDERS.  S. SHEET FILM MOLDERS. You can't own too many 
Convert “Graphics quickly to ‘economical ‘roll fim: Dut make sure they're Graflex ... the rugged, light: 
Lightweight, with automatic film control and counter. tight, lightweight holders you can always depend on. 


OTHER WELCOME GIFTS! 
iY 


MATIC MOLDER. Holds si 
idly, permits quick chani 


in bad weathe 


Your de scores to offer! Lenses of all 
Kinds <. . portrait, wide-angle, telephoto. Vul- o------4 
canold’or Leather carrying cases... the Graflex 
It Head... “Graphic Graflex Photog- gs 
‘and inany other inexpensive items tone 
for better pictures { Please send me detoils on:—C Speed Graphic (1 Crown 


} Graphic © Century Graphic O Super D Graflex () Gra- 
r flok Back ( Graflite Flash (Roll Holder ( Graflarger 


PigeUinaing Ge on. ri 


State, 


anew ne—--------4 
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For Fast Starts; Driving Protection 


Be sure of quick, easy starting this winter! Bows 
Combustion Aid absorbs the water in your fuel 
lines, keeps them free of gums, softens and re- 
moves carbon. Easy to use . . . just put it in your 
gas tank... and have dependable, inexpensive 
cold weather protection! Your Bowes "Seal Fast” 
dealer can supply you, 


Ie will pag“you co visit 
your negfest Bowes de 
er forfire and tube re 
pairs/, . fan belts... oil 
filter#cartridges... battery 
cablks with terminals that can't corrode... and 
othgr fine automotive services and accessories 
“folsmoother motoring.” 


DRIVE IN WHERE YOU 
SEE THIS BOWES EMBLEM 


BOWES "SEAL FAST” CORP., INDIANAPOLIS 


using oF 


8B POPULAR sciENcE 


NEW! 6” MASTER BOW COMPASS 


by skilled croftimen, 


features for @ 


see : $395 

Will make circles from 14" up to 

% Hardened bushings for easy thread adjustment 

% Replaceable T-Bolts to prevent stripping 

& Extra shoulder needle points and lead copsules 

‘* Used as either a Compass or a Divider 

% Beautiful chrome finish for lastin 

% Ring head 
and pivot to 
curacy 


% Solid construction and perfect balance permits ease of 
operation 


10 Doy Money Back Guorante 
sleeve trne hor~Send check or monty order te 


IMPORTERS — NINDSOR, CONNECTICUT 


‘ACCURATE INSTRUMENTS that add beouty to any car inlet, 
cat sony on vider wip st top moulding ol oe 
‘wiedehinia”tsist on o Hulldbe one fomous name 


MAKES WINTER 
JOBS EASIER 


MAKE MONEY 
SELLING 
Eshelman 
Tractors 
Plowing 
Snow From 
Roads and 
Driveways 


Fabulous Money-Real Fun! Grow 
genuine live dwarf (Ming) treet 
A terrific new business and hobby 
Astounding details Free, Writ 

DWARF TREES, Dept. 12 


BLOCK RIFLE 


45-70 cal. In shooting condition 
SWORD TYPE BAYONET $2.50 
FOB Los Angeles + COD Orders $5 Deposit 


WESTERN ARMS CORPORATION 


Dept. F12, 417 E. Pico Bivd., Los Angeles 15, Cal. 


BOAT KITS 


" NEW CATALOG 
mopes, MOST COMPLETE 


> All Only 35c, SEND COIN TODAY 


U itak “IT PRODUCTS Zezeevmtres 3 


ut prepared this booklet to help 
jou get. better resulta wi 


ai LIGHTWEIGHT 
$362.20 
oan ‘ber eal. Over 60° _ ey 


MUSTANG, 


35 W. Colorago, 


id, Priced 


from $219.00. 
Fie || WRITE For CATALOG 


. W. ONAN & SONS INC. 


}4 ROYALSTONIAVE. » MINNEAPOUS 5, MINN. 


This Year — 
don't miss 
those 
Christmas 
snapshots 


Ada 
KALART 


and $9.95 
Models for 
most cameras 


‘Take snapshots of the children round the 
Christmas tree — candids of parties — other 
holiday pictures indoors — night or day 
‘They're easy when you add a Kalart Speed 
Flash to your camera. No need to say “hold 
still.” The fiash of the lamp is so quick it 
stops most motion, Click the shutter and 
your Kalart automatically lights the flash 
lamp at just the right moment — gives you 
2 flood of light equal to bright sunshine. 
‘Models for most cameras — old or new. At 
leading camera, drug and department stores. 
Send for free illustrated booklet “How 


‘Toke Speed Flash Pictures of Boby.’ 
Plainville, Conn. Dept. PS—12. 
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“Marlin 35 
‘TOPS 
in Brush Guns” 


ELMER KEITH in American 
Rifleman: “Upto 200 yards ye 
the .35 Rem. is one of the x 


best guns for deer, black 1 
bear and similar-size game. 
It will produce more clean 
one-shot kills than any 
‘smaller caliber.” 


a PETE KUHLHOFF . . . in 
Argosy: “For both woods 
and brush, the new Marlin 
35 Cal. Rem. is unbeat- 
able. Plenty of knock~ 
down power, and the low- 
mounted "scope sight 
makes for accurate 


shooting.” 


EDWARDS ("Pete") BROWN 
in Sports Afield:*"The new 
Marlin Model 336 lever- 
action (Cal. .35 Rem.) 
packs the knockdown 
power needed when the 
bullet is not placed in 

See your local dealer. Ifnone available, 

‘write us for name and address of near- 

est one. Try Marlin’s new, sensational 

magnetized double-edge razor blades. 

Marlin products are available in Canada. 

Model 336 Cal..35 Rem. Sporting Carbine 

The Name for Game 


Marlin 


FINE GUNS SINCE 1870 
VALUABLE COUPON—MAIL TOpAY!] 


THE MARLIN FIREARMS CO. 
Dept. PS-12, New Haven, Conn, 

Please send me your catalogue with full information and 
photo-illustrations of Marlin Guns. I understand you will 
also send me a pack of (please check preference)... single 
or.....double-edge magnetized Marlin Razor Biades. 1 
enclose 10¢ for postage. 


NAME. « 


0 POPULAR sciENceE 


8 $38.95 ur 
Compucte une 


SKIFFS, OUT. 
2 RUISERS, 


IDEAL CHRISTMAS GIFT 


yexs0 pee 50 


RED-E TRACTOR CO. 


RICHFIELD 318, WISCONSIN 


MAKE EXTRA MONEY! 


seanwonew FRUIT TREES 


STATE eg ard 


FELLAR 


YOU WANT 
THE ONLY AIR GUN WITH SO _MANY EXCLUSIVE FEATURES! 


SEARCH LABORATORIES—nine buildings con- 
taining the most modern testing uipment _knowo— 
have contributed many of today’s most important 
developments in petroleum products, production and 


refining. Under the Si 
of these great laboratories is being turned over to worl 
on the promising of independent inventor 
who have no such facilities within their reach, 


An Offer of Research Facilities 
To Inventive Americans Who Need Them 


The Sinclair Plan is opening up the Company's great laboratories 
to every American who has an idea for a better petroleum product 


[AVENE Americans are often at « loss today. Not 
because of any lack of ideas, but because of a need 
for large and expensive facilities to find out i'and how 
their ideas work. 

This was no obstacle in our earlier days. The Wright 
Brothers designed their first airplane with the help of a 
foot-square homemade “wind box"—and the plane flew- 

In contrast, the man with a new idea in airplane 
design today often needs a supersonic wind tunnel 
costing millions. 

In short, science and invention have become so com- 
plex that a man with an idea for a better product often 
needs the assistance of an army of specialists and mil- 
lions worth of equipment to prove his idea has value. 

Within the petroleum field, the Sinclair Plan now 
offers to provide that assistance. 

Under this Plan, Sinclair is opening up its great 
research laboratories at Harvey, Illinois, to independent 
inventors who have sufficiently good ideas for better 
petroleum products or for new applications of petroleum 
products. 

If you have an idea of this kind, you are invited to 
submit it to the Sinclair Research Laboratories, with the 
provision that each idea must first be protected, in your 
‘own interest, by a patent application, or a pat 

The inventor's idea remains his own property 
If the directors of the laboratories select your idea for 


‘development, they will make, in most cases, a very simple 
arrangement with you: In return for the laboratories’ 


investment of time, facilities, money and personnel 
Sinclair will receive the privilege of using the idea fe 
its own companies, free from royalties. This in no wi 
hinders the inventor from selling his idea to any of th 
hundreds of other oil companies for whatever he can get 
Under the Plan, Sinclair has no control over the inventor" 
sale of his idea to others, and has no participation in an 
of the inventor's profits through such dealings, More 
over, it is a competitive characteristic of the oil busines 
that ‘the new products adopted by one company ar 
almost invariably adopted by the whole industry. Thi 
‘means that the very fact of his agreement with Sinclai 
should open up to the inventor commercial oppor 
tunities which might otherwise be hard to find. 

How to proceed: Instructions on how to submi 
ideas under the Sinclair Plan are contained in an Inver 
tor's Booklet available on request. Write to: W. M 
Flowers, Executive Vice-President, Sinclair Researc 
Laboratories, Inc., 600 Fifth Avenue, New York 2 
N. ¥. for your copy. 

IMPORTANT: Please do not send in any ideas until, 
have sent for and received the instructions, 


SINCLAIR | 


AGreat Name in Oil 
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WANTED- 
MEN TO ATTEND 
THIS SCHOOL! 


tea SO 
esnstraten Bes, U.S. Army Coonan 
Men Oa dvs Viens 


A FEW 
ARMY-TAUGHT 
TECHNICAL COURSES 


Thousands of intelligent young men are needed 
now to attend the Army’s enlisted technical 
schools and learn vital, interesting jobs. This 
chance is waiting for you, too, if you move fast 
while there’s still a need for technically trained 
men. Typical of the Army institutions is the 
Engineering School. Here, soldiers graduate into 
many different engineering fields, from surveying 
to bridge-building. 


AUTOMOTIVE MAINTENANCE 


MEDICAL EQUIPMENT 
All 


LOCOMOTIVE REPAIRMAN 
ELECTRICIAN 
LDER 
REPAIRMAN, 
PRODUCTION 
SURGICAL TECHNICIAN 
LEADERSHIP COURSE 


CONSTRUCTION MACHINE 
‘OPERATOR 


WATER SUPPLY TECHNICIAN 
—And Many Others 


Aptitude Tests—When you enlist the Army will 
test you to find out the field you're most suited 
for. You'll then be assigned to learn under the 
world’s finest instructors and develop your 
special skills. When you graduate, you'll find 
opportunities for promotion waiting—and you'll 
proudly wear the uniform that’s “the mark of a 
man.” Get the facts at your U. S. Army and U. S. 
Air Force Recruiting Station. 


U. S. ARMY 


POPULAR SCIENCE 


Pikes Peak, 
Colorado Spr ¢ 
Ing course which rises to a height of 14,110 feet. 


ERS’ 5th 'Victory 
h consecutive win 
dable CHAMPIONS, 


Ps Toughest Uphill Race” Proves 


CHAMPIONS Tops For Sustained Power 


‘The Pikes Peak Hill Climb is the world’s toughest uphill race. 
Starting at an altitude of 7415 feet, it runs 1214 miles over 120 
hairpin turns and switchbacks, ending at an elevation of 14,110 feet! 
j Here is a test of spark plugs that is really rough. It calls for 
= split second acceleration, and ability to withstand mounting 
temperatures as the cars roar into higher altitudes. 

The record of dependable Champion Spark Plugs speaks for 
itself —24 consecutive victories. The qualities that made this record 
breaking performance possible will make your car perform better, 
too. So insist on Champions every time! 


CHAMPION SPARK PLUG COMPANY, TOLEDO 1, OHIO 


[cose J 


Get CHAMPIONS 


for your car 


IGNITION SERVICE 


The Sign of Dependable. Sowsice £ 
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YOU GET MORE FOR YOUR MONEY WHEN YOU BUY A HARLEY-DAVIDSON 


RIDE THE PLEASURE-AND- 
PERFORMANCE ‘'CHAMP” 


HARLEY-DAVIDSON 


WYDRA-GHDE 


Give yourself the Christmas gift supreme. . .a 
1952 Harley-Davidson Hydra-Glide! It brings 
You, more real enjoyment than you've ever had 
fore . . . after hours, week ends, on vaca- 
tions. It opens a whole new world of outdoor 
sports, travel, adventure. It introduces you to 
the greatest bunch of guys and gals you've ever 
known . . . at exciting race meets, gypsy tours, 
club runs and other thrilling events. Economi- 
cal and handy, too, for riding to work or school. 
And this year, it’s better than ever . . . with 
4-speed foot shift-hand clutch, Parco-Lubrized 
valves, rich-toned, power-boosting mufiler, flatter, 
wider tread tires for longer life, luxurious new 
color styling and other advanced features. Why 
not see your Harley-Davidson dealer now . . « 
and get set for a happier you in’52. Mail coupon. 


PLAN NOW FOR FUN LIKE THIS ~~ 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee 1, Wisconsin 


‘Send me free copy of ENTHUSIAST Magazine filled with motorcycle 
‘action pictures and stories; also literature on 1952 models, 
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MADE HIS CAR RIDE SO CUSHIONY HES SPOILED 


When your car is due for a lubrication job, be sure to ® 
get Marfak chassis lubrication. Marfak is scientifically 
compounded to fight wear and friction for 1,000 miles 
or more! Resists wash-out, jar-out, squeeze-out. Start |Aubucation. 


Soe enjoying “cushiony” driving today! Get Marfak 
a=. lubrication from your Texaco Dealer, the best friend 
ao your car ever bad. 


THE TEXAS COMPANY 


Texaco Products are also distributed in Canada and in Latin America 


TUNE IN . . . TEXACO STAR THEATER starring MILTON BERLE on television every Tuesday night. 
METROPOLITAN OPERA radio broadcasts every Saturday afternoon. See newspaper for time and station. 
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AMERICA'S LARGEST 
SELLING SMOKING OBAccO 


noo 


@ Say “Merry Christmas” by 
giving Prince Albert to your 
pipe-smoking friends and 
those who like to roll their 
own cigarettes. With Prince 
Albert, “The bite's out and 
the pleasure's in!” The choice 
tobacco is specially treated to 
insure against tongue bite! 


The big one-pound tin is 
colorfully gift - packed, 
ready to give . . . with 

a built-in gift card 
on top! 


THE NATIONAL JOY SMOKE 


edieg ‘R. J. Reynolds Tob. Co., 
my \ 4 ; Winston-Salem, 3 C 
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Sghlaghts 


This Month 


how = creator of 
‘Tabby to pose for a portr 
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ASSYRIAN 
MONASTERY 


Map shows where Bedos : r Dead Sea, 


Atomic Clock Verifies 


By James T. Howard 


They shall beat their swords into 
plowshares, and their spears into 
pruning-hooks; nation shall not lift 
up sword against nation, neither 
shall they learn war any more. 
—Isaian II, 4. 


atom bomb first mushroomed 
ge of death and destruction 
years ago, there were many 
who speculated on the future uses of atomic 
knowledge. But few if any put Bible study 
on their list. 

Now, as Christmas of 1951 nears, we find 
the seeming miracle has come to pass. 
Science is revealed the handmaid of re- 
ligion; radioactive carbon-14 and the Geiger 
counter are instruments for casting new light 
on the accuracy of our modern Bible. Cos- 

Fa mic rays that bombarded the earth when 
The Prophet I . Christ was born have left behind a coded 
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Map from Chistion Havold by F.6.Schwors 


Oldest Bible 


message for nuclear physicists to decipher. 

It was strangely fitting that nuclear 
scientists, turning from war to peacetime re- 
search, should undertake the task of de- 
termining the age of an ancient transcript of 
the Book of Isaiah, usually considered the 
greatest of the Old Testament prophets. 

For it was Isaiah who, 25 centuries ago, 
envisioned a time when the weapons of war 
would be reconverted forever into the tools 
of peace. And it was Isaiah who asked: 
“Who hath measured the waters in the hol- 
low of his hand, and meted out heaven with 
the span, and comprehended the dust of the 
earth in a measure, and weighed the moun- 
tains in scales, and the hills in a balance? 

Science hasn't yet achieved all the an- 
swers to that all-embracing query; but it has 
established, with its strange modern tools, 
that an ancient Hebrew scroll of the Book of 
Isaiah is the oldest known Biblical manu- 
script in the world, dating back approxi- 
“ISAIAH XL, 12. 


Modern wise men with Geiger counters have proved the scrolls were buried at 


1e of Christ. 


Manuscript 


is I 

ea scrolls” which made headlines ba 
1947 when they were found in Palestine. A 
band of Bedouin smugglers, traveling a 
back-country route to Bethlehem to avoid 
arrest, camped one night at the oasis of Ain 
el Feshkhah on the hot north shore of the 
Dead Sea. There a goat escaped and led the 
Bedouins a merry chase over the rocky 
desert terrain. One of the pursuers lost in- 
terest in the chase when he suddenly came 
upon a small opening in the face of the rock 
about four feet above the ground. 

Presently it was discovered that he had 
stumbled on the mouth of a small cave, an 
opening through which a thin man could 
crawl, proceeding to an antechamber 
jammed full of earthen jars, many of them 
sealed with earthen covers. 

Like greedy treasure hunters the world 
over, the illiterate Bedouins quickly smashed 
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ATOMIC CLOCK: Professor Libby ii 
ple of carbon-14 into « battery of Geiger 
tubes. They will determine age of once-living 
matter from which it came by measuring its 
radioactivity. Steel shi iz helps keep out 
interference from cosmic rays. 


jar after jar, cursing their luck because the 
treasure that tumbled out was neither gold 
nor precious stones. To their minds, the 
rolled parchments were so much brittle rub- 
bish to be crushed underfoot and kicked 
aside. 

Fortunately, among the smugglers were 
one or two who sensed a chance for making 
at least a small profit from the disappoint- 
ing windfall. They salvaged an armful of 
scrolls, ones that appeared to be in better 
condition, and undertook to peddle them as 
curious antiquities in the black market of 
Jerusalem. 


Isaiah in Bargain Buy 

Buyers included Jewish and Arabian 
scholars and collectors, but the best bargain 
went to the Assyrian Archbishop of Jeru- 
salem, Yeshue Samuel. For a handful of 
coins he acquired a package lot of five 
scrolls. One of these proved to be the price- 
less Isaiah, a complete script closely written 
over almost 24 feet of parchment, all in a 
remarkable state of preservation. 

Samuel didn’t realize the full extent of the 
bargain he had bought until experts from the 
American School of Oriental Research vis- 
ited his monastery and assured him that 
these were the most important Biblical doc- 
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uments unearthed in perhaps a thousand 
years. In due time, the Archbishop jour- 
neyed to America with his five precious 
scrolls, depositing them temporarily in the 
Oriental Institute at Chicago for translation 
and study. 

Experts Disagree on Age 

Meanwhile, there developed a bitter con- 
flict over the age and authenticity of the 
scrolls. The archeologists, with few excep- 
tions, agreed that the scrolls dated from the 
first or second centuries. They reached this 
conclusion by traditional methods of datin; 
by comparing the texture of jars and parch- 
ment and wrappings with other products of 
the early Christian era. Arrayed against 
them was another band of experts, including 
scholars, who maintained that the literary 
style of the Isaiah definitely marked it as a 
product of the Middle Ages, the period from 
600 to 900 A.D. 

So the dispute stood, seething and uncer- 
tain, when an unidentified peacemaker with 
a realistic, modern mind proposed a solu- 
tion. The Dead Sea scrolls were in Chicago. 
Virtually’ around the comer was the Uni 
versity of Chicago, where nuclear physicists 
had established a technique for measuring 
the age of plant and animal matter. What 
could be simpler than to have the physicists 
settle the dispute once and for all? 


Put on Job 

Dating by radioactivity is the brain child 
of Willard F. Libby, a radiochemist, who, 
with several associates, had developed the 
technique known now as the “atomic calen- 
dar.” Libby discovered that the constant 
bombardment of cosmic rays from stellar 
space turns nitrogen in the atmosphere into 
radioactive carbon-14. Every breathing 
thing—plant or animal—takes in some of this 
carbon-14, which is retained even after 
breathing stops. Because the radioactivity of 
carbon-14 declines by half in 5,600 years, 
it is possible to arrive at the approximate age 
of any plant or animal matter by measuring 
the radioactivity of its carbon-14. 

By this technique, Libby already had 
estimated the age of wood from an Egyptian 
mummy’s casket, flooring from a Syrian 
palace, cedar from an Egyptian funeral boat 
and other items, checking in each instance 
with dates established by archeologists using 
traditional methods. 

Dating the Isaiah scroll was just another 

Continued on p 


“Atomic Calendar 


ts 


TRESCOPING 
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Navy's New Carrier Will Be Flattest Flattop 


artist’s conception of the 
new and biggest aircraft carrier, the 
USS Forrestal. When it is finished three 
years from now, the 59,900-ton vessel will 
have a fifth of a mile of completely flat 
deck to handle the fastest and heaviest jet 
planes. It will have a retractable bridge that 


Twin Booms 
Refuel Plane 


Ir Taxes only two and 
a half minutes for the 
twin hose-carrying booms 
‘on this fuel truck to fill 
the two fuselage tank 


carry 2,650 gallons and 
travel at a top speed of 
38 miles an hour. 

Designed and built in 
the Netherlands, the all- 
welded tanker-trailer was 
introduced international- 
ly at RAF maneuvers in 
England this year. It 
proved to be the fastest 
of several tankers that 
were being used during 
the war games. 


can be lowered to keep it from obstructing 
aircraft, and a television system to aid in 
landing the planes. The keel is scheduled to 
be laid next summer by Newport News 
Shipbuilding and Drydock Co. in Virginia. 
The ship will cost $218 million and carry 
3,500 men. 
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Here 
comes 


The whole country, 


ind not just a few metropolitan centers, will enjoy 


television when new ultra-high-frequency stations go on the air. 


[. YOUR home is outside the TV areas 
today, it is almost sure to be inside one 
within a few years. If you now can get only 
one or two stations, you'll have a wider 
choice pretty soon. 

Right now a total of 108 television sta- 
tions are on the air. They all use Kot 
from four to 18 feet long in the ver 
frequency range, called VHF. In the VHF 
range, only a few hundred stations can be 
fitted without interfering with each other. 
‘That's barely enough to whet the American 
TV appetite. Now tele 
vade a new region of ra 
that they act almost like radar. These tiny 
waves, 
present, promise you TV shows no matter 
where you live. 


ing 52 channels 
in this ultra-high-frequency range-UHF— 
have been tent: y allocated by the Fed- 
eral Communications Commission. Nearly 
all are for cities with less than 50,000 popu- 
lation. In addition, many new stations are 
to be set up in the VHF range already in 
use for TV. The combination should provide 
2,000 TV stations within a few years, pre- 
dicts FCC Chairman Wayne Coy, extending 
television's ringside seat on the world to 
practically every family in the U.S. 


What's the Difference? 


Shorter waves allow more stations, but 
they also bring some complications. The 
pictures won't look any different, and they 
can be either color or black-and-white. But 
UHF does not travel so far—about 15 miles 
against the 40 miles covered by today’s 
VHF. (This is an advantage as well as dis- 
advantage: stations can be closer together 
without interference.) And since UHF acts 
somewhat like radar, it is more easily 
blocked by buildings and even the leaves of 
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trees. On the credit side is a greater im- 
munity to trouble from automobile ignition 
systems, neon signs and electrical machinery. 

Present TV receivers and antennas are 
made for VHF, not UHF. To pick up the 
UHF stations, they will have to be changed. 
Fortunately, the conversion job is simple. 
The cost is expected to range between $20 
and $75. 


Experimental Converters Made 


Nearly all manufacturers have made ex- 
perimental attachments that will enable 
standard television receivers to pick up 
UHF stations. Most of them work by chang- 
ing the UHF to a frequency now used for 
one of the VHF channels. The standard set 
then handles this reduced frequency just as 
if it were tuned to that VHF channel. 

Crosley, General Electric and RCA, 
among others, have demonstrated converter 
attachments that look like _ table-model 
radios. They are wired to the inside of the 
standard set. To operate one, you simply 
flip a switch and turn the converter dial to 
the UHF channel you want. The converter 
covers all UHF channels, Probable cost: 
$30 to $50. With the UHF switch off, the 
standard set works as it always did for the 
VHF stations. Eventually, when a sizable 
number of UHF stations are on the air, 
such converters will undoubtedly be stand- 
ard equipment, built inside sets. 

Other manufacturers—Zenith and Ad- 
miral for example—plan an even. simpler 
method of converting their sets. Their pres- 
ent models use “turret tuners”: connected to 
the station-selector knob is a drum made up 
of 12 metal strips, each strip containing the 
electronic parts needed to tune in one of to- 
day's 12 VHF channels. While the drum 
comes equipped with 12 tuning strips, no 
more than seven are used in any one locality 
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because no more than seven VHF channels 
are allocated to one area. That means the 
unused VHF strips can be replaced with 
strips that will tune in UHF channels. 
The tuning-strip system has the advantage 
of low cost—a UHF strip should cost about 
$10, And it is simple—nothing shows out- 
side the regular set, there are 
switches or dials, and installation is a 10- 
minute job that requires no tools. 


no extra 


Antenna Change Simpler Yet 


Since UHF 
than VHF, you will need a special antenna 


waves are so much shorter 


to catch them, But it will be small and 
inexpensive. It would be mounted on top 
of the mast holding the VHF elements. 


Several designs for antennas have already 
come from experiments with UHF (notably 
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RCA’s in Bridgeport, Conn,, PS, Aug. 50. 
p. 111). hey range from the tiny and cheap 
“bow tie,” which works best five or six miles 
from the transmitter, through the efficient 
“stacked vee” and highly directive. 
ghostproof “rhombic, 


almost 


to the very sensitive 


“parabolic” and “corner reflector 
Technically, UHF is here, But actually 
only a few experimental stations are oper 


ating. The FCC's allocations are 
and will not be final until public 
hearings are completed. So it is bound to 
or so before the first commercial 
telecasts begin, 


tentative 
made 


be a ye 
UHI 
fore you can settle down in your own favor 
ite char in towns from Ajo, Ariz., to Mill 
inocket, Me—towns that had tele 
vision before—to watch the Rose Bow! game 
being played thousands of miles away, END 


and several years be 


never 


WORKS OF UHF TRANSLATOR include three 


tubes, two rectifiers, ‘stal detector. 
Similar devices are planned by manufac: 
turers of many other receivers. 


. 
~ 
Toy Press Prints Type 

Any child who can read can set type on 
this printing press. The rubber type snaps 
into slots on the press and is so grooved that 
it is impossible to set characters upside 
down. Made in three sizes by the Superior 
Marking Equipment Co. of Chicago, the 
press will also print pictures. 
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Tractor Rides Hilly Ground 

Ts German tractor can cross the rough- 
est terrain without side-slipping or tipping. 
A pivoted front axle, similar to those on road 
graders, enables it to straddle gullies or 
circle steeply graded hills with ease. Diesel- 
driven, it is made ¢- and two-cylinder 
models. Att lable for plow- 
ing, harrowing, bulldozing and other farm 
chores. 


German Gliders Fly Again 

Tims midget tailless glider, designed by 
Werner Lutz, German engineer, has a wing- 
spread of 20 feet and was built for $100. 
The photos show it about to be released 
from the tow rope and at rest on the field 
between flights. Until recently, gliding was 
prohibited in Germany. 


Toe-Pressure Brakes 
Stop New Packards 


Easy does it with a remarkable system 
that makes atmospheric pressure handle 
a third of the driver’s braking chores. 


By Devon Francis 


T° SLOW down or stop in a 1952 Pack- 
ard you don't even have to take your 
foot off the floor. Just ease up on the gas by 
rocking back on your heel, swing your toe 
a couple of inches to the left, and press 
down-gently—on a little pedal only slightly 
higher off the toeboard than the accelerator. 

That’s power braking. 

It has been standard on trucks and buses 
for years. And now a new type of surge-free, 
toe-pressure power braking becomes avail- 
able on passenger cars. The innovation, 
called Easamatic: braking, was announced 
jointly last month by Packard and the Ben- 
dix Aviation Corp. 


Vacuum Does the Work 


The toe pressure required on the new 
brake pedal increases gradually—as it should 
for proper “feel”—with the increasing force 
of the brake shoes on the wheel drums. 
But, as a Popunan Science reporter di 
covered when he tried it recently on Pac! 
ard’s test track at Detroit, the push is notice- 
ably less than is required on a conventional 


DOUBLE EXPOSURE of foot on new Packard- 
Bendix power brake shows how little move- 
ment is needed to swivel from accelerator to 
brake pedal. Heel need not be lifted off floor, 


brake pedal. Engine vacuum—the same 
vacuum that runs the windshield wipers— 
does a third of the work, 

Here's how: 

A partial vacuum develops in the intake 
manifold of an engine as the pistons suck 
in their fuel-air mixture on the intake stroke. 
This vacuum thus is available—free—as a 
source of power for light work. 

The new brake taps that free power 
source to make outside air pressure push 
the conventional master piston which sends 
hydraulic fluid to the brake cylinders. 

As the drawings on the next two pages 


Power braking is chief change in °52 Packard. It is standard equipment on Patrician (above). 
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show, the vacuum is—in effect—piped 
into what is little more than a can 
vented to the outside atmosphere. In 
the can is a piston. At rest, the piston 
is “atmosphere-suspended.” The air 
pressure on both sides of it is that of the 
outside air pressure. 

But when the brake pedal is applied, 
vacuum reduces the air pressure on one 
side of the piston. The normal atmos- 
pheric pressure on the other side of the 
piston pushes it toward the opposite 
end of the can. That pushes a plunger 
at its tip. The plunger puts pressure 
in the hydraulic lines, and the shoes in 
the braking system rub against the lin- 
ings in the drums. Friction stops the car. 


The purpose of the can is to decrease 
the amount of pedal pressure the motor- 
ist has to apply for any given degree of 
shoe friction on the drums. 


Not Really That Easy 


The new power brake is simple only 
in principle. The designers had to fig- 
ure out a way to make it work even if 
the engine stopped. So a vacuum “res- 
ervoir” was added. Vacuum is main- 
tained there for emergency use. 

The designers wanted a compact unit, 
so they dispensed with the customary 
master cylinder in the braking system 
and substituted for it a small-bore 
plunger and hydraulic-fluid reservoir. A 


‘SUDE VALVE 


voc 
PLUNGER 


BASIC ELEMENTS OF POWER BRAKE are vacuum power 
cylinder, sliding valve to create a partial vacuum or ad- 
mit atmosphere, and hydroulic chamber with lines to 
brakes. When toe hits pedal, slide valve opens port to 
vacuum line. Atmospheric pressure pushes piston down. 
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ATMOSPHERIC 
‘Pressune 


CHECK VALVE 
vacuum 


Holding 


PLUNGER PUSHES 

brakes are appl 
pressure on pedal to give 
ing, as foot stops dep 


3 Released 


WHEN BRAKE PEDAL IS RELEASED, spring shoves piston hack 
to original position, Fluid in brake lines i ved of 
pressure and excess flows back to reserv 

closes off piston from vacuum source ai 

to left of diaphragm and right of power cy 


Facts on ’52 Packard 


Make and model: Packard Patrician “400” 
four-door sedan. 


Engine: Straight 8 L-head; 155 hp. at 
8,600 r.p.m.; car weight per hp., 26.5 Ib.; 
stroke, 344" by 44"; compression 

:1; piston displacement, 


bore anc 


ratio, 7 cu. in. 


Engine piston travel: (in feet per mile 


at 20 m.p.h,)—1,798. 
Crankshaft bearing surface: 95.4 sq. in. 
Torque: 275 Ib.-ft. at 2,000 r.p.m. 
ion: Packard Ultramatic. 
Rear-axle rat 


‘Transmi: 


Radius of turning circle: 2215 ft. 


spring-loaded valve at the bottom of the 
reservoir keeps the hydraulic lines full of 
fluid and stores the excess in the reservoir. 

It was necess: to keep the piston in 
the can from going into action too fast under 


years ago 


rf this month 


Popular Science Monthly reported: 


“THE University of Michigan had 
last year 101 female students, dis- 
tributed as follows: Medicine, 37; 
law, 2; homeopathy, 2; literature, 
60. “The experience of the past year,” 
writes the president of the university 
in his annual report, ‘confirms the 
opinion of former years, that women 
who come here in good health are 
able to complete our collegiate or 
professional course of study with- 
out detriment to their health.’” 


eee ceeecececesesecececesseeeeasesesessesesessseees 
Pee e meee e reese eeeeeeeeseeecensesesseesssseseeseesess 


MID rorutar science 


Effective brake-lining area: 208.25 sq. in. 
Springs: front, coil; rear, semi-elliptic. 


Weight and ow 
; height (normal load), 


hang, front 36 25/32", rear 39 31/ 
front 60”; rear 617/32”. 

limensions: seat-cushion width, 
leg room, front 
3 headroom, front 36”, 
rear 353/16"; seat height, front 14”, rear 
13 27/32"; vertical distance, steering wheel 
to seat cushion, seat in full rear position, 
5%"; front-seat adjustment, horizontal 4”, 


ire size: 8:00 by 15. 


vacuum boost when a driver needed only a 
touch of brake to slow down. 

So the piston, in effect, was cut in two 
and a diaphragm inserted. The diaphragm 
sets up a counterreaction to the effort of the 
outside air to push the piston down into the 
vacuum end of the can. They use vacuum 
for that, too. Normal air pressure flows into 
a space on the downside face of the dia- 
phragm. Vacuum exhausts the air on the 
other side. So air pressure keeps trying to 
push the diaphragm—and the piston—back 
against the motorist’s foot. That gives him 
a “feel” of braking. 

In mounting “feel” as the pedal goes 
down, the new brake is unlike any other 
power brake in use today, whether it be air, 
electric or vacuum. The air brakes on trucks 
and combos provide a driver's foot with 
practically no feel at all. 


Brake Pressure Mounts Smoothly 


The new brake, standard on the Packard 
“400” series and optional on the company’s 
other ’52 models, is not the first power 
brake applied to passenger cars. But it is 
the first one that combines a power cylinder 
and a modified master hydraulic cylinder in 
one package. It is also the first passenger- 
car power brake that does not surge—sud- 
denly give added friction of the shoes on the 
drums—as the brake pedal is depressed. 
The new brake applies mounting pressure 
‘on the shoes smoothly. 

Primary design on the new power brake 
was done by Bendix. Packard collaborated 
on development work to adapt it to the ’52 
line of cars. END 


Bellywhopping ’Cyclist Sets 126-M.P.H. Record 


Ripixc a hopped-up Triumph motorcycle 
in bellywhopper style, Bud Hare of Santa 
Ana, Calif., recently set a speed record of 
126.6782 miles an hour the 30. in. 
al Bonneville salt flats. To cut 
down wind resistance and gain speed, Hare 


LENGTHENED FRAME 
WELDED FROM PIPE 


THE TRANSMISSION, moved back from the en- 


gine, is connected to it by a ch: 


running 


lowered the two-cylinder engine by turning 
it on its side and alled a body plate s 
he could drive stretched out flat. The vehicle 
has an elongated frame made of welded pipe. 
Twin ex reduce engine back pressure. 
The photos are from Cycle magazine. 


‘SHIELD PROTECTS 
RIDERS LEGS 


TWIN EXHAUSTS 


from the engine shaft, Another chain con- 
nects transmission with rear-wheel sprocket. 
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By Henry B. Comstock 


three miles 


rolls off Enola’s assembly lines, 
where they shuffle 20,000 cars a day. 


N THE Pennsylvania Railroad, which 


owns enough freight cars and loco- 
motives to form a solid train reaching from 
Neiv York City to Denver, there are 37 
major terminals. Each one is a “hot garden,” 
which is railroad lingo for a yard that bar- 
rels its traffic through with a minimum of 
holdover time. 

But even on the Pennsylvania, one yard 
stands out like a circus car in a string of 
coal hoppers. Its very name, Enola, does 
double duty. Read it backwards and it spells 
alone. PRR officials will tell you that this 


Every 11 minutes a newly formed train 


HUGE ENOLA FREIGHT YARD has 145 miles of tracks squeezed into 
long west bank of Susquehanna near Harrisburg, 
Pa, Rockville Bridge in foreground carries passenger traffic. 


huge terminal on the west bank of the 
Susquehanna River two miles north of Har- 
risburg, Pa., got its unusual name, not from 
its once-isolated location, but in memory 
of a division superintendent's daughter. 

If so, the Indy would hardly recognize 
her namesake today. For Enola’s original 
12 tracks, laid out in 1902, have now grown 
into 145 miles of terminal lanes, squeezed 
between three miles of river front and the 
concrete ribbons of U.S. Route 11, the Lee- 
Jackson Highway. 

Stop your car at any one of a dozen van- 
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SWITCHER STANOS BY 

TO RUN SPECIAL CARS 

EXPLOSIVES OR OVERSIZE 
‘AROUND HUMP 


SHIPMENTS 


HUMPING 
ENGINE 


CONOUCTOR'S OFFICE 
FQuirreo with i 
(LOUDSPEAKER 


ER MEN control cars rolling down “hump” 
“retarders,” which grip wheels of pas: 


tage points along the road and you will se 
the vast yard spread out beneath you like 
a model railroader’s Shangri-La. There is the 
inevitable red-brick yard office, a switching 
plant in itself, with endless reams of paper 
substituted for cars, and teletype machines 
for locomotives. 

Across the way, a 48-stall roundhouse is 
sending up enough smoke signals to con- 
vince any skeptic that steam engines will not 
be replaced overnight on the Pennsy. Yet 
the handwriting is on the wall of the squat 
Diesel shop beyond. Looking more like a 
garage than a railroad plant, it inspects and 
overhauls the gold-striped newcomers on six 
tracks and at three platform levels. 

Upriver, a thousand-foot coal dock is 
doling out bituminous in 40-ton tender 
loads; downstream a trim little substation 
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left) shows details of this braking device. 


does a different sort of fueling job for the 
big electrics that come humming in from the 
East. Between the two are acres of car- 
repair and paint shops, half a dozen control 
towers, and a tall-stacked powerhouse that 
compresses enough air in a day to fill all of 
the truck tires in the State of Pennsylvania. 

One look at the layout, with its ceaseless 
flow. of thousands of cars and scores of en- 
gines, and you understand the plight of the 
green switchman who complained: “How 
can you learn the tracks when you can’t see 
them for the trains?” 

“Don't think of this ‘garden’ in terms of 
switches and rails,” Enola’s yardmaster told 
him. “It isn’t a yard; it’s a factory. Only 
instead of turning out washing machines or 
automobiles, we're building 6,000-ton trains. 
Up at one end of the three-mile assembly 


line we get our raw material—the cars com- 
ing in from other terminals. First we check 
them for defects. Then we service every 
piece of equipment. These finished parts 
go onto the conveyor belt—the rails that pass 
over the ‘hump.’ That's the little hill at the 
center of the yard where we put gravity to 
work coasting the stuff down into the right 
spots at the right time—cars for Washington 
on one track, Baltimore on another, and so 
on through the list. 


Train Factory Works Around the Clock 


“The first thing we know, we have enough 
parts, picked out of perhaps 12 old trains, 
to make ourselves an equal number of new 
ones, all custom-built for terminals ahead. 
Now, bear in mind that we operate a second 
conveyor belt, moving in the opposite direc- 
tion, assembling trains to go the other way 
Keep them both working around the clock— 
and you've got Enola.” 

What makes Enola the hottest of “hot 
gardens” is the speed at which it runs those 
assembly lines. This terminal, with its capac- 
ity of 10,000 cars, can receive close to twice 
that number a day, shuffle them around like 
so many playing cards in the hands of a 
master magician, turn up each car in y 
order requested, and drop it into any one of 
six division superintendents’ hats. It can 
completely rec! 100-car train in as 
little as 15 minutes. This, plus some through 


FREE-ROLLING FREIGHT CAR lurches through 
master retarder as it starts down “hump” 


freights that do not need reclassification, 
enables Enola to turn out 130 complete 
trains in a 24-hour day—one every 11 min- 
utes. 

Minutes are no less important at Enola 
than in the cab of a speeding engine. If you 
don't believe it, climb aboard a freight car 
for a quick trip through the yard. Here 
comes Boston and Maine Number 33509, an 
empty flatcar, headed for home by way of 
Enola after ‘an escapade that won her 
nationwide publici 

More than a year ago the B & M started 
looking for this car to replace her antiquated 
braking apparatus. But, despite an efficient 
system that makes it possible for a railroad 
to keep an almost hourly check on the loca 
tion of its cars, 33509 continued to race 
from division point to division point, eluding 
a “return to owner” order like a greased pig 
at a county fair. 


Number 33509 Approaches Enola 


Intercepted at last, the boomer flat is now 
rocking along directly ahead of the caboose 
of a mile-long freight from Altoona. Under 
her wheels and over her deck, rails and line 
wires are crackling with train talk, picked 
up by induction telephone at both ends of 
the speeding merchandiser. 

“Engineer to conductor 
47806 

“Come in, Engine 2005. Only take your 


of Caboose 


(shown on opposite page) where cars are 
fed by gravity into 34 classification tra 


PASSING THROUGH ENOLA without re- 
ation get a renning inspection from 
the track \ igging is 


marked with a squirt of white paint. 


of a remote-control lever, it skids rampaging 
cars to a quick stop. 


part of Enola 
job. After brushes and rinse hose are through, 


LAUNDERING LOCOMOTIVE: 


this Diesel wi 
for her next ru 
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take on 4,800 gallons of oi 
to Chicago. 


shoes off at the door: I just scrubbed the 
deck.” 

“Simmer down, Cinderella. Thought I'd 
remind you to keep an eye on that B & M 
flat. We're passing the spring switch south 
of Rockville. Time—11:37.” 

That point is the first of Enola Yard’s 476 
power and manually operated switches. 

At 11:39 our flatcar and caboose are drift- 
ing by the same point. By now our engine 
is deep in the receiving yard. Just before the 
train grinds to a stop, a brakeman uncouples 
the caboose and lets it fall away. 


Train Loses Its Head and Tail 


The freight conductor drops to the cinders 
and races off to the yard office with a fistful 
of “wheel reports.” These are the inventory 
of his train, the number of each car, its type, 
the name of the owner road, the nature of 
its contents, and its weight. Within 30 min- 
utes Enola clerks will have converted the 
information into a “switch list” and sent it 
stuttering over their teletype machines to 
the control towers in the hump yard ahead. 

Uptrack, a switching engine has tied onto 
the caboose and hurried it away to join a 
new train going back to Altoona. At the 
south end of the string of merchandise, 
Diesel 2005, a shark-nosed Baldwin job, 
grumbles off to the engine-servicing yard. 

11:50. A crew of car inspectors moves in 
and sets up blue flags at both ends of the 
now headless and tuailless freight. Those 
flags are the “men-at-work” sign in all rail- 
road terminals from Bangor to San Diego, 
and until they are removed from the rails 
no locomotive will enter the track. Quickly 
the inspectors bleed off the air to release the 
brakes, uncouple the hose connections be- 
tween cars, and check for hotboxes. 


Cars Move Toward “Hump” 


An alert eye spots the thin seam of a 
fractured truck casting. Down come the blue 
flags. The hard-working switcher glides 
back, cuts out the “cripple” and noses her 
away to a 330-car-capacity repair yard. 

At 12:25 a 10-drivered humping engine 
noses to a joint with B & M 33509. An in- 
spector calls to the engineer. 

“Hey, Sea Biscuit! Look what you’ 
ahead of you—that old hoodoo 33509.” 

The humping engineer grins, looks far 
downtrack and sees the hump-yard signal on 
its tall mast blink from red to yellow. Cau- 
tiously he cracks the throttle and the cars 


e262] 


got 


a 


Hollow Floor Supplies Heat 

Tue ancient Romans’ system of radiant 
heating—warm air sent through a hollow 
floor—has been brought up-to-date for mod- 
ern buildings. Now the hollow floor is 
made of foot-square metal stampings of 


WETAL STAMPING 
BOTTOM SLAB 


METAL BRIDGE 
WITH OPENINGS 
AT INTERVALS, 


VMAS ONT 


arched shape (photo above), which are 
laid on concrete. Concrete poured over them 
completes the Airfloor. Trenches lead warm 
air into the stampings from the furnace. 
Warm-air registers, although not essential, 
may help the system get heat up quickly. 


‘AiR SUPPLY 
TRENCH 


A Cannon Goes on a Bender 

When 25-ton pressure puts a half-inch 
bow in the 90-mm. tank cannon above, it 
isn’t being remodeled to shoot around cor- 
ners. Release the pressure, and it will spring 
back ruler-straight. These cannons, which 
warp in machining, are bent true to within 
the Army’s prescribed .002-inch tolerance 
by this mighty hydraulic press in the Fire- 
stone armament plant at Akron. 


Ferris Wheel to Park Cars 

To souve motorists’ parking problems in 
cities, an Italian inventor proposes Ferris- 
wheel parking lots like the model above. 
Within a wheel turned by a seven-horse- 
power motor, platforms remaining level on 
rollers would hold 18 cars. The device could 
deliver one car a minute and would occupy 
only 860 square feet. Ramps on two levels 
would serve concentric rings of platforms. 
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Experts Pick 1951’s 


What was the biggest news from the laboratories and workshops of the 


scientists this year? 


If you were to ask 10 of America’s best-known science reporters—as Poru- 
Lar Science has done—you would get 10 different answers to this question. 


The 10 journalists to whom the question 


as put are pictured below. All of 


them are members of the National Association of Science Writers. They cover 


Arthur J. Snider, 
Chicoge Daily News. 


Wm. L. Lovrence, 
‘New York Times. 


Medical Advances Vie 
With Fantastic Weapons 


More was learned this year about new 
drugs, dreaded diseases and nature's 
methods—as well as atomic warfare. 


By Hartley E. Howe 


INGEN HUNDRED AND FIFTY- 
ONE may be remembered by your 
grandchildren as the year that more atomic 
weapons were developed. It also may be 
remembered as the year in which: 
@ Ways were found to make wonderful 
new drugs plentiful. 
© New concepts and techniques led to 
more advances in the science of prolonging 
human life. 
@ Men began to control the weather, and 
found a key to the method by which plants 
turn sunshine into food. 

Arthur J. Snider, science editor of The 
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Chicago Daily News, believes that “the dis- 
closure that the Armed Forces can be suc- 
cessfully atom-powered is the year’s biggest 
news. 

‘With small atomic artillery capable of 
firing into concentrations of troops, the 
of tactical warfare are to be revolution- 
.” he explains. “No longer will splitting 
the enemy into small segments be the aim 
of ground warfare. Attacking armies will 
now try to force large numbers of the enemy 
to mass. 

“Areas that have in the past been able to 
withstand weeks and months of siege can 
now be obliterated in days or hours. Mass 
amphibious landings may no longer be pos- 
sible. American scientific and technological 
brains—our greatest weapon—have come up 
with the answer to Russia’s superiority in 
man power.” 


Biggest Scie 


nce News 


science news the way Washington correspondents cover politics and police re- 
porters cover crime. They have spent the past year interviewing scientists, at- 


of science for the readers of the news| 
that they represent. The stories that 
are summarized in the arti 


Gobind 
American 


Victor Cohn, of The Minneapolis Trib- 
une and Minneapolis Star, says “the biggest 
science story of the year was Senator Brien 
McMahon's recommendation that the 
United States increase six-fold its annual 
expenditure on atomic weapons.” 

This means, he believes, that we must 
be producing fissionable material faster than 
the public has supposed, that new sources of 
fissionable material must be availa 
that atomic energy for industrial use may 
be nearer than we realize. 

William L. Laurence, of The New 
York Times, was the first science writer to 
see an atom bomb go off, but he differs with 
those who consider atomic developments 
the biggest science news of 1951. 

He considers the synthesis of the basic 
steroid from which cortisone can now be 
made the big story this year. Cortisone (PS, 
June ’51, p. 97) is one of the hormones 
which have produced remarkable results in 
treating arthritis and other diseases. This 
year a team of chemists at Harvard, led by 
Prof. Robert B. Woodward, developed a 
way of making a basic steroid from a simple 
coal-tar derivative. At almost the same time, 
another Harvard research team found a way 
to close a missing link in the chain of proc- 


ig scientific meetings and studying scientific reports to obtain the news 


papers, press associations and magazines 
they consider this year’s biggest news 


8. Lol, 
Weekly, 


Victor Cohn, 
Minneopolis Stor. 


esses between the steroid and cortisone. 

Paul F. Ellis, science editor of the 
United Press, considers another story about 
cortisone the year's biggest science news. 
This was the synthesis of cortisone from a 
wild Mexican yam by a group of Mexican 
scientists led by Dr. George Rosenkranz. 

“This,” says Ellis, “may well mean that 
the wonder hormone drug will eventually 
be as cheap as an aspirin tablet.” 

And he adds: “The Mexican scientists 
believe that the new synthesis will enable 
science to make other hormone substances 
that may have more value than cortisone, or 
possibly a better cortisone.’ 

Nate Haseltine, of The Washington 
Post, was most impressed by a new basic 
theory about arthritis. Developed by a re- 
search team headed by Dr. Thomas Me- 
Pherson Brown of George Washington Uni- 
versity, this concept is based upon the dis- 
covery of living organisms called “L- 
organisms.” 

Dr. Brown describes L-organisms as half 
virus and half bacteria. They live inside the 
cells of the body. There they multiply and 
move out into the spaces between the cells 
as antigens. These antigens provoke the de- 
fense forces of the human body, the anti- 
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carrying is raw mate! 
process developed th 
yam grew wild, now 


bodies, into action. The war between the 
two, according to the theory, creates a state 
of hypersensitivity, especially in the joints. 
This is the cause of the agonizing pains, 
swelling and crippling effects of arthritis. 
Cortisone, Dr. Brown believes, acts as a 
“blocking agent,” keeping the antigens and 
the antibodies apart so that the reaction 
between them does not take place. 

“This theory provides the first explanation 
of why cortisone and ACTH work only 
temporarily in relieving arthritic pains and 
crippling,” Haseltine says. “If the concept 
proves out, it might also explain similar 
causes of such baffling diseases as cancer, 
polio, muscular dystrophy and many other 
maladies.” 

Alton L. Blakeslee, science reporter 
for the Associated Press, calls attention to 
the discovery of substances in mother’s milk 
that destroy viruses of many diseases. A pair 
of chemicals turned up by Dr. Albert Sabin 
of the University of Cincinnati act as anti- 
bodies against the viruses of encephalitis, 
yellow fever, dengue fever and cold sores. 
Dr. Sabin had previously found in milk an 
antibody against polio. The chemicals are 
found only at intervals, and only in certain 
mothers. Whether the antibodies protect 
babies against disease, is still to be dis- 
covered. 

“I like this story because here is a first- 
class scientific mystery, a new line of in- 
vestigation into nature’s secrets,” says 
Blakeslee. “The work is potentially of great 
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m1 WAS DYING of meningitis when hi 
parents in Scotia, N. Y., read of a new treat 
ment using baci ."The antibiotic saved 
Michael Zielinski’s life. 


practical importance—or it may be just the 
discovery of some scientific curiosities. As 
with other basic research, no judgment can 
be made right now whether these dis- 
coveries will prove useful.” 

Gobind Behari Lal, science editor of 
The American Weekly and Hearst News- 
papers, chose a quite different kind of med. 
ical story. “Entitled Brain Fever Treatment,” 
says Lal, “it related that severe meningitis 
with pus, caused by certain types of ba 
terial organisms which did not respond to 
most known treatments, was cleared up in 
a number of cases by the use of the anti- 
biotic called bacitracin.” 

When the parents of 10-month-old 
Michael Zielinski, dying of meningitis in a 
Schenectady hospital, read this story in The 
American Weekly, they insisted that Michael 
be given bacitracin. The baby was com- 
pletely cured. 

“Now these folks believe in science 
stories,” Lal declares. “That is important. 
Maybe when the two-and-a-half billion 
earth inhabitants become one percent 
familiar with the usefulness of a scientific 
approach to the problems of man, the cure 
for war and tyranny will be somewhat near.” 

William S. Barton, science editor of 
the Los Angeles Times, found the year's big 
news in another aspect of medical research. 
He nominates an improvement in a test for 
cancer that enables it to be done with com- 
mon materials. “I know of no story more 
important than one that indicates that it 


PATIENT'S BLOOD IS ANALYZED in electro- 
phoretic machine by Dr. W. R. Merchant, 
member of medical team led by Dr. T. M. 
Brown: research lead to new arthritis theory. 


soon will be possible to diagnose cancer at 
such an early stage that cures are almost 
certain to be effected,” Barton explain: 

The test is the result of many years of 
research by Dr. Harry S. Penn, a practicing 
physician. The test originally required an 
extract made from the li of persons who 
had just died of cancer. Now Dr. Penn has 
found that it can be prepared synthetically 
from a common organic substance. This may 
bring the cost down to 25 cents a test, cheap 
enough for it to be used to screen whole 
communities at a time. 

George A. W. Boehm, Newsweek's 
science editor, believes that the attempt to 
control weather in large parts of the West 
by cloud seeding was this year’s biggest 
science news. “Its consequences,” he main- 
tains, “are sure to be even greater than 
those of the atom bomb. Control the atom 
and you can win battles; control the 
weather, and you can have the whole world 
at your mer 

Leading figure in the commercial 
making was Dr. Irving P. Krick, of Denver. 
His contracts for the summer of 1951 cov- 
ered 436,800 square miles. 

The operations of all the weather makers, 
including Krick, are highly controversial. 
Do they work? If so, should they be licensed 
and controlled? Were rain makers responsi- 
ble for the disastrous Kansas floods? “It may 
take years to decide whether Krick should 
be drawn and quartered or canonized,” says 
Boehm, “but despite its lack of a conclusive 


Giese 


WAS RAIN-MAKING in the urid West linked 
to this flood in Kansas River Valley? Nobody 
Knows for sure, but weather-making went 
com Lon a big seale this year, 


ending, I nominate the story of his enor- 
mous gamble as the biggest science story 
ce the atom bomb burst over Hiroshima. 
Watson Davis, director of Science 
Service, also feels that his choice may out- 
weigh the atom bomb in long-term im- 
portance. It deals with the mysterious way 


in which plants are able to use their green 
le. 


sto transform sunlight into food. 

A new theory to explain this an- 
ar by Dr. Dean Burk, of 
Institutes of Health, and 
Otto Warburg, Nobel prize winner. Crux of 
the problem is that it takes at least three 
units of energy to manufacture one mole- 
cule of ‘bohydrate, the food the plant 
makes from sunlight. Yet sunlight supplies 
only one unit of energy at a time. Now the 
researchers have found that each unit as 
received activates an unknown substance 
in the plant to start a chemical reaction. 
Three reactions produce a carbohydrate 
molecule. 

“The meaning of this discovery may 
prove to be as significant as the fissioning of 
uranium discovered in 1939,” Davis be- 
lieves, and he adds: 

“Possibly a sort of artificial green plant, 
capable of factory use, can be developed to 
apply industri: he capture of the plenti- 
ful sunshine. If this can be done, economi- 
cally, the world would be freed of its de- 
pendence for energy upon coal, oil, gas, 
wood and other fuels and synthetic food 
should be just around the corner.” END 


DECEMBER 1951 [21 


Spark Plugs “Fire” 
in Transparent Model 

‘A pneaae gift for mechanical- 
ly inclined youngsters, this im- 
ported kit contains all the parts 
for a transparent four-cylinder 
engine. When assembled, the lit- 
tle auto engine can be turned 
over by cranl ing a clear 
view of the crankshaft and pis- 
ton action, Intake and exhaust 
valves are opened by a tiny die- 
cast camshaft. Miniature red 
lamps that resemble spark plugs 
flash on the power stroke in 
each cylinder, Dry-cell batteries 
are concealed in the plastic case 
at the end of the motor mount. 

The model has a generator, 
fan, ‘buretor, starting motor, 
fuel pump—< filler pipe 
and dipstick. There’s a working 
clutch and a dummy transmis- 
sion with movable shift lever. 
Assembling the engine is likely 
to keep a 12-year-old quiet for 
a good many hours. 

Made in Germany, the kit is 
distributed in this country by 
Reiss Bros., New York City, and 
retails for about $22. 


nan oi 


Battery Signals Fouls in Game 


AN Eectnic battery referees the play in 
this new version of an old game. Tweezers, 
used to lift jack straws through holes, are 
connected to a battery the box. If the 
tweezers touch the metal cap, a light flashes 
on and a buzzer sounds. The Electric 
Game Co., Holyoke, Mass., makes the toy. 
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Machine Shop Fits on a Table 


Tis miniature machine shop has 10 
scale-model machine tools that work just 
like life-size ones. A tiny electric motor 
powers all the tools, which are die-cast in 
zinc. An import from Denmark, the set is 
sold in kit form by the Bell Products Co., 
New York City. It costs about $15. 


Britain Unveils Twin-Boom Jet 

Latest of an impressive array of military 
jets developed in Britain, the de Havilland 
110 above recently made its initial test 
flight. It is the first of a new class of day 
and night fighters, and is built on the twin- 


boom principle, 


with sharply swept-back 
wings. Two Rolls-Royce Avon jet engines 
propel it. Speed has not been revealed, but 
the plane is reported to combine “very high 
performance” with modern navigation and 
combat aids. 


Flying-Saucer Air Express 


Droprrep without ‘chutes, from planes to 
troops, pancake-shaped rubber containers 
(left) del five gallons of water or gaso- 
line apiece. Even when tossed from 2,000- 
foot altitude in Army Quartermaster Corps 
trials, they did not burst or spill. They just 
bounced. Only one precaution is needed— 
taking care not to hit the Gls. 


French Ford Has Italian Look 


Tie handsome two-door, four-passenger 
sedan below is the newest Ford with a 
French-Italian accent, the Comete (Comet). 
In a luxury-style body designed by Italy's 
famed Pinin Farina, it duplicates mechanical 
features of the French Ford Co.’s popular 
inder Vedette (Scout). Price: $3,943. 
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IN THIS HUGE TANK, six 
stories high, 200,000. gal- 

that will be 
come aluminum are being 
stirred up by compressed 


ore digs 
and soda ash. From it wil 
come the dry alumina shown 
at the right. 


This Seething Soup Yields 
Aluminum for Airplanes 


rothy mass bubbling across this 
is a real witch's brew. From it 
will come bombers and boats, shingles 


pagi 


and sidings, pots and pans—and some 
headaches. For this is an early step in 
making aluminum, and for the second 
time in a decade aluminum is scarce. 
year is estimated at 

over 105,000 tons above 1950. Present 
building plans will boost 1953 capacity 
ercent above the level when the 

ar broke out. Now, with a 140- 

group Air Force in the offing, the govern- 
ment feels that even this isn’t enough. 


The industry is being urged to build 
plants to produce a quarter-million tons 
more, raising the total capacity to 1,600,- 
000 tons a year. 

In the photos on these pages you can 
follow the making of aluminum in sey 
eral of the far-flung Kaiser plants that 
are located near sources of cheap power. 
Aluminum gobbles electricity like a hun- 
gry boy does turkey at his Christmas din- 
ner. Ten kilowatt-hours are needed for 
every pound. The 10 ounces of metal in 
a two-quart saucepan take more power 
than an average home uses in one day. 


pound of 
mands of proc 


Pressure that will squeeze 13-inch ingot to 


126 porutar science 


HALF-TON ALUMINUM INGO’ » IN THIS GIANT INGOT 
id. 


is the \ n has 


ill 
while his 


cut into shorter lengths. — bare- 
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it aft through ports in 


Power Tool Swabs Deck 

Wie Captain Bligh probably rotates in 
his grave, the Royal Navy has gone and 
ordered power tools to scrub the decks of 
its battlewagons. The mechanized swabber 
does the traditional seaman’s chore as fast 
and thoroughly as seven sailors can by hand. 
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Airplane Has Porous Wings 
Tuoucn porous airplane wings sound as 
impractical as a sieve to hold water, they 
y actually permit slower and safer land 
ings. The National Advisory Committee for 
Aeronautics is trying out the radical idea 
with the craft above. Through leading edges 
of perforated metal, a blower sucks in air 
to reduce turbulence and thus inc 
Strands of wool on the wings serve 
vanes to study air currents, and are filmed 
in flight by a movie came 


~*~ ‘ 


arking his 1904 Olds behind new Olds (right), George Green actually got into this space. 


From Coast to Coast 
in an Old, Old Olds 


It's economical and easy to drive— 
this 1904 model that George Green 
bought secondhand 44 years ago. 


By Gardner Soule 


EORGE C. GREEN, who for 42 years 

F has run his own garage and machine 
shop at 61 York St., Lambertville, N.J., has 
twice driven a 1904 Oldsmobile across the 
and back. Had he done so when the 
car was new, he would have been one of 
the first men to cross the country by horse- 
less carriage, which is exactly what a 1904 


Olds is, But Mr. Green achieved a rarer dis- 
tinction. He waited to make the trip until 
1938, when few persons indeed were cross- 
ing the country in a 1904 Olds. 

Mr. Green liked the trip so well, and the 
car performed so well, that he made the 
second coast-to-coast jaunt in the Olds in 
1946. Meanwhile, he had kept the Olds 
traveling from Lambertville to New Eng- 
land, to the Midwest, and to the S 

He has driven the Olds, altoget 
100,000 miles; more, he believes, than any 
other man has ever driven a single-cylinder 
car. He bought the Olds as a used car in 
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MECHANISM OF ANCIENT OLDS is under two- 
passenger seat. Eight dry cells at top are 
battery. Flywheel is in center, drive chain 
at bottom, Trans n is double planetary. 


flywheel near 
The: 


UPTURNED SEAT again shows 
foreground. Tall lever is gearshift. 
are two speeds forward, one reverse. 
tion switch is on round panel by gearshift. 


1907, has owned it ever since, and has 
licensed and used it every year except for 
two during World War I. He has, therefore, 
probably owned one car longer than any 
other man. 

All this has been possible because Mr. 
Green is undoubtedly the man most able to 
keep a 1904 Olds running. He had a repu- 
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SINGLE CYLINDER is in rear of car. Spark plug 
pr-cnuat af yaanie Beaaeltone oe 
flywheel and di Gas tank is at 
right, water tank at left. 


. Only pedals are 


and two brake pedals, 


tation—in 1903-of being able to repair 
autos: Stearnses, Ramblers, Mitchells, Co- 
lumbias, Thomas Flyers and Oldsmobiles. 
He has been repairing Olds cars ever since 
and today is, so far as he knows, the only 
antique-automobile specialist on Oldsmo- 
biles. 


His garage and machine shop makes parts 


SIDE VIEW 


has been repla: 


for factory machines as its main line. But in 
the shop two or three aged Olds are restored 
each year. Restoration amounts to rebuild- 
ing. “You can’t do ‘em any faster,” Mr. 
Green says. He often has to make the parts 
sprockets, pistons, gears, fenders and 
springs. Altogether, he has restored about a 
dozen. 


The first car Olds built, a three-wheeled 
i s completed in 1886. By 
1901, Olds had switched to gasoline and his 
four-wheel, curved-dash runabouts were 
manufactured through 1905, and were im- 
mortalized in 1905 in a song, “In My Merry 
Oldsmobile.” 
These runabouts were the first cars ever 
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“GE MACHINE. SI SHOP | 


CRANK IS AT RIGHT-HAND SIDE of seat. It may 
be turned by driver from seat, as shown 
above, In background is entrance to Mr. 
Green’s machine shop in Lambertville, N. J. 


produced on assembly lines, and 5,000 were 
made in 1904 (and sold for $650 each), 
while other cars were built by dozens or 
hundreds. Being small, they have been 
stored over the years int the corners of barns. 
production and easy storage are 
s that the 1904 Olds is fairly com- 
mon today among the antique-automobile 
set. 

Mr. Green would rather drive the Olds 
than a moder car. “As long as the weather 
is fit” he drives it constantly. “It is easy to 
park,” he explained. “You can see where 
you're going. It’s the only car I have that 
knows the road. The others—you have to 
steer them. And in nice weather there’s a 
certain satisfaction.” 


Not an All-Weather Car 


In bad weather, the car can go right 
along, but the passengers sometimes cunnot. 
How would you like to be perched on that 
seat in a high wind, a freezing rain or a 
snowstorm? A top that Mr. Green used on 
trips has proved impractical and he has 
ceased to use it. So when the weather turns 
bad, Mr. Green heads the car into a bam 
or garage and waits for the weather to 
improve. 

‘As you chug along with Mr. Green, you 
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MR. GREEN RESTORES two or three ancient 
Oldsmobiles a year. Able to reach almost any 
art of chassis while standing, he does not 
have to crawl around underneath the car. 


realize that something has gone out of auto- 
mobiling since Munsey’s Magazine, in 1904, 
about the time Mr. Green’s Olds was new, 
printed the words: 

“The cubic feet of fresh air that are liter- 
ally forced into one while automol 
habilitate worn-out nerves and drive out 
worry, insomnia, and indigestion.” 

There is a continual throbbing. “You al- 
ways get the heartbeat of that one lung,” 
says Mr. Green. He seeks to drive on con- 
crete roads, either side roads with no traffic 
or parkways that are very wide. Two-lane 
roads with heavy traffic give him trouble. 
The Pennsylvania Turnpike is a favorite, be- 
cause he can make such good time on it. 
Last time he traveled the turnpike, from 
end to end, he averaged 22 miles an hour. 
Stopped for lunch, too, Twenty to 25 m, 
is cruising speed. The Olds can make 30— 
all out, that is. 


Never Towed by a Horse 


In his first years of driving the Olds, Mr. 
Green frightened many a horse. But the 
Olds never was towed by a horse. It was 
towed once, though. The bolt in the con- 
necting rod broke about 40 years ago, when 
he was three miles out of Lambertville, and 


I'd like 
to see them 
make... 


AN EXTRA SET OF WINDSHIELD WIPERS on the 
je of the car. Fog that often forms there 

and obscures the driver’s vision could 
iped off. Wipers would be operated manu- 
ally.—Mrs. €. A. Mallory, Conneaut, Ohio. 


Everyone has his own pet ideo of some godget he 
proud ike to see in general use. Whot is YOURS? 


lar Science will pay $5.00 for each one 
Contributions 


TL | C 


A VACUUM NURSING BOTTLE so that the baby’s A RETRACTABLE TELEVISION MAST that could be 


milk could be kept warm while he is outside lowered during a storm to eliminate damage 
in the carriage; It would also be very help- and expensive repairs. Tt would be operated 
ful when traveling.—Mrs. G. Rowland, Hart- fi indow by means of « pulley.—Jim 
ford, Conn. Stogenga. Grand Rapids, Mich. 


‘A COUNTING DEVICE ON AN AUTOMATIC RIFLE. A “LAZY SUSAN REVOLVING SHELF IN REFRIG- 
It would register the number of shots fired,  ERATORS. For those leftovers and oth: all 
so that you would know how many rounds at always disappear into the m« 

were left in the magazine.—Frank Vana, je corners at the backs of the 
Baltimore. r, Lansing, Mich. 
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AN ARCH WITH 60-FOOT SPAN runs through 
the center of the suspended section of this 
house and is part of interior construction. 


Hillside House 
Hangs in Space 
B. RUNNING a big arch right through 


the house, two young designer-contrac- 
tors were able to build a home on a clifflike 
lot offering a magnificent view from the 
Hollywood hills, and yet avoid expensive 
foundation work. Inside, the arch forms the 
railing for a dining balcony that projects 
into the two-story living room. 

The arch, made of laminated Douglas fir 
that electronically glued, is the type 
widely used to support the roofs of airplane 
hangars and warehouses. Only the living- 
room wing hangs on the arch. The rest of 
the house, designed by L. C. Guthrie, Jr. and 
R. O. Spencer, sits on a foundation. 
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ARCH SUPPORTS HOUSE through stec! 


t 
hangers, tie rods and turnbuckles. These 
were later concealed inside finished wall. 


up two sections for easy transportation, 


it was spliced together at site. A 70-foot 


crane was used to set it in place, 


Toy Copies Giant Earth Mover 


Tins new toy for budding highway en- 
gineers is a working model of a life-size 
earth scraper and hauler. Controls open two 
jaws in the bottom of the unit to scoop up 
sand or dirt, close them, and raise and 
open them again to dump the load after it 
is carried away. A friction-operated ram 
controls the opening and raising operations, 
and a thumb release closes the scraper 
jaws. Scraping depth is adjustable. The 
Charles William Doepke Mfg. Co., Ross- 
moyne, Ohio, makes the toy, which has 
heavy-duty rubber tires. 


By Herbert O. Johansen 


With the Christmas rush on, the complex 
network of men and machines that speeds 
the mails is working in high gear. 


WHEN you drop a letter in a mailbox 

und hear the slot lid click, you prob- 
ably give the lid a couple of extra flips for 
good measure. In return for that effort, plus 
licking the stamp, you take it for granted 
that your message of love, business, sorrow 
cheer or complaint will be delivered to the 
it the right place in the shortest 


And it almost certainly will be—along 
with the other 127,677,738 letters that are 
mailed in the United States 
day—enough letters, if their envelopes were 


n average 
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laid end-to-end, to reach from New York 
to Shanghai. 

For the inside story of the intricate ma- 
chinery that makes this possible—to be told 
by following one letter through its adven- 
tures in the U.S. mails—a PS reporter and 
photographer called first on New York City 
Postmaster Albert Goldman in the imposing 
building that has become famous for the 
quotation across its facade: 

Neither snow nor rain nor heat nor gloom 
of night stays these couriers from the swift 
completion of their appointed rounds. 

Mr. Goldman explained that this quota- 
tion from Herodotus was a tribute to mount- 
ed postal couriers used by the Persians dur- 
ing a war with the Greeks in 500 B. 


Post Office Big Business Now 


With that historical note taken care of, 
we learned a few facts about the modern 
postal system her 
@ It sells about 22 billion stamps a year for 
more than $900,000,000, 

@ It employs 500,000 men and women, in- 
cluding 85,188 regular carriers and 32,43: 
RFD route men. (On an average, a carrier 
walks from nine to 20 miles a day, wears 
out a pair of shoes every three months.) 

@it has 41,193 post offices of all types 
throughout the country. 

Now, with the blessings of the Post Office 
Department, we were ready to mail our 
guinea-pig letter 

We labeled it air mail to mark the 40th 
anniversary of the country’s first air-mail 
flight—a five-mile hop between Garden City 
and Mineola, N.Y., on Sept. 23, 1911. 


Letter Rides Pneumatic Tube First 


We dropped it in a box near Manhattan's 
Triborough station to give it a good send-off. 
It could start through the only intra-city 
pneumatic-tube dispatch system used by the 
post office. 

In operation since 1897, the tube system 
is 27 miles long, forming a loop that con- 
nects 21 stations. Into it go about 95,000 
projectile-like carrier cylinders a day, speed- 
ing some 5,000,000 pieces of mail to their 
destinations at 30 miles an hour. 

We addressed our letter to Tom Carrell, 
an automobile dealer in San Fernando, 
Calif., so we could show you the helicopter- 
delivery system operating from Los Angeles. 
Chicago is now the only other city having 
*copter mail service, but it undoubtedly will 
be extended elsewhere when more experi- 
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OUR LETTER STARTS 


ag 


BOX IS “TAPPED! 
No. 1,854. On one ro 

lect from 27 street boxes, pick up around 

1,000 letters. 


LETTERS ARE “BOXED UP” ut sey ion bin. 
Air-mail letters are “tied out” or bundled 
separately ” slip giving next 
destination, here GPO (General Post Office). 


ence has been gained and helicopters can 
be released from war service. Their use often 
saves a full day in the delivery of a letter— 
two days in case of a holiday or’over week 
ends. 

We could, of course, have addressed our 
letter so that it would have gone by other 
means of transportation used by the post 
office: train, boat, motor launch, bus, horse- 
back. and even ski or dog sled. 

But whatever the means of transportation, 
the post office asks only that a letter be 
addressed so that it can be delivered. Al- 
though this is sometimes a challenge, there 


BACK AT TRIBOROUGH STATION « 
P.M., he dumps bu 


= letters for 


OUR LETTER 
being tossed 

speed 

groun 


bundle 
oa metal cylinder that 

jes downtown through under- 

be to New York GPO. 


so il- 
s that they end 


are surprisingly few 
legible or nite 
up in the dead-letter office. 


Clerks Must Be Detectives 


At times it requires detective work to get 
a letter through. One clerk, for instance, 
tabulated 197 spellings for Chicago, includ- 
ing Zizabo, Jagjago, Jaiijo, Hipaho, Hizago, 
Shehego, Chaque-chico. 

Then there are the wags who like to 
match wits with the post office. Some ad- 
dress letters in Morse code, in musical notes 
or by telephone numbers (the latter are 


‘CANCELLATION MACHINE sta 
i day and 


ylinder containing our letter 
on vial pneumal 

privately owned and leased to 

le ed on next page| 


emically minded use such 
tricks as HO Town for Watertown. 

You can mail almost anything. Some 
articles are barred, however, such as poisons, 
explosives and live animals, except honey- 
day-old chicks, alligators under 20 
and “other harmless atures ex- 
pected to reach their destination in good 
condition.” 

And if you want your mail to arrive in 
good condition on time during the Christ- 
mas rush (which is expected to add almost 
two billion pieces of mail), mail early, ad- 
dress painly, wrap securely. 


ignored). The 
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—__ 
N.Y. GENERAL POST OFFICE TAKES OVER... 


eat) r 


i” —— =z 


= 
NINETEEN mureures care 


ee 
CONVEYOR BELT loaded with 10 FROM “IRON HORSE,” 
pl 
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19 SIVEN STOPS 


DRAGS THE 
arin a laund 


New Ideas from the Inventors -—. 


Sound to Guide Glider Pilots. Even in 
the soupiest weather a 


der pilot could 
follow his tow plane with this invention. 
Sounds sent out from the tow plane's tail 
would be picked up by three microphones 
in the ¢ The three signals, their 
h varying with the glider’s position, 


ider's nose. 


streng 
would then show the pilot on an indicator 
whether 
of the tow plane. 


he was above, below or to one side 


Igniter to Start Coal Fires. Here's a 

device to make it easier to start a coal fire 
in your furnace. It’s an electric igniting 
element complete with a blower to help 
fan the coals and make them burn. The hot 
end would just be thrust into the coal after 
the appliance had been plugged into an 
electrical outlet. 


Please turn the page for three more new ideas. 


Clamps to Snap on. Pivoted in 
nter like a pair of scissors, the arms 
of these snow clamps would lock right on a 
tire without fasteners. The crossbar on each 
arm snaps against a shoulder on the op- 
posite arm to keep the clamp from loosen- 
ing. The car’s weight on the pivoted cross- 
bars presses arms tightly against tire. 
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Burners on Car to Melt Snow. You 
could get out of ice and snow in a hurry 
if your car were equipped with this device. 
When you tumed a valve and pushed a but- 
ton an electric spark would ignite fuel 


streaming from a bumer in front of each 
rear wheel to melt away the ice and snow. 
The fuel, perhaps liquefied-petroleum gas, 
would be stored in a tank in your luggage 
compartment. 


Camera to Hold Two Films. You could 

change back and forth between color and 
black-and-white films with the help of thi 
invention. It proposes a film-holding at- 
tachment containing two sets of spools, with 
the films facing in opposite directions. To 
change from one film to the other, you 
would simply reverse the holder. 


on there inventions have been granted to 
, il. Otis, Kansas City, Me, 
Indianapolis. 
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6 Clothesline to Eli ate Pins. Bother- 
some clothespins would no longer be 
needed if this line were used. Intended to 
be made of short sections of twisted wires, 
it would grip the laundry between the 
twists. When not in use, the sections would 


fold like an accordion into a small box, mak 
ing storage simple 


and H. Ericson, Lox Angelos 
Ohio; 5. C. 


Radar Traps Lawless Fishermen 

Foc no longer conceals commercial fisher- 
men operating unlawfully within C: 
fornia’s three-mile limit. atrol boats 
manned by Fish and Game Division crews 
are cutting down illegal “net” profits as the 
roving eye of radar peers through haze or 
darkness to spot poachers. In two years, 25 
boats have been stopped, 400 tons of fish 
seized, $39,000 worth of nets confiscated. 


PI 


tic Blocks Snap Together 

Prastic parts that are held together with 
snap fasteners form a new construction toy 
for the pre-school child. The snaps make it 
easy for tiny fingers to assemble the parts 
without complicated fasteners, and the basic 
shapes can be combined into many familiar 
objects. Available in bright colors, the toy 
is made by International Molded Plastics, 
Inc., of Chicago. 


Fuse Plug Guards Tree Lights 
Ip ANYTHING goes wrong with the lights 
on your Christmas tree, you won't be left in 
the dark with this fuse plug. Two easily re- 
placed 5-amp. fuses, attached right to the 
prongs of the plug, prevent shorts or over- 
loads from blowing a fuse in the house cir- 
cuit and putting out all the lights. The plug 
is made by the Noma Electric Corp., N.Y.C. 


i 


While 


Plane Seats Make Bed 

A spectatty designed L-shaped mattress, 
ced over three of four facing seats in a 

nger Constellation, enables a bed- 
ridden patient to ride comfortably and leaves 
space in the fourth seat for a nurse or at- 
tendant. The unit is in use on the regular 
transport flights of the Chicago and South- 
em Air Lines. 


p 


Robert Simpson, 


Scholarships await promising students 
who hurdle series of brain-busting tests. 


By David O. Woodbury 


AY ARINA PRAJMOVSKY came to this 


from Finland when she 


country was 
four, Her father was a Russian-bom ma- 
chinist, mother a seamstress. While in 


high school at Farmingdale, N. Y., in 1942 


1946-WINNER GORDON NEWKIRI 
1944-winner Joyee Marri 
together in th 
Observatory. 


aR, and 
ww) worked 
Harvard 


. and Mrs. 


, built cyclotron, made top 10 last year. 


she entered the first Science Talent Search, 
tition held by the Science Clubs of 
America. Out of 15,000 entrants 
Marina tied for first place 

The Search’s $2,400 scholarship got her 
started at Radcliffe. She graduated as the 
only summa cum laude in biology in the 
history of the college. In four years more 
she had a medical doctorate from Yale and 
now at 27 is doing research on eye diseases 
at Columbia-Presbyterian Medical Center 
in New York. Along the way she did highly 
secret work for the Navy and carried out 
outstanding research on DDT 

Without the help and inspiration of the 
Talent Search, this brilliant immigrant girl 
might have been lost to the world of sci 


some 


round Christmas time this year the 


Scare yourself on these question from the science scholarship exams 


=a Thich of these 
three-dimensional 
= ad be 
the pattern? 
O1.02.03.04 


Search will launch its eleventh aptitude 
for thousands of bright high-school seniors 
in every state. The kids will ‘kle_the 
toughest two-and-a-half-hour exam of their 
lives; 300 of them, ranging from 15 to 18, 
will pass. The top 40 will go to Ws rd 
ton to be judged still more rigorously and 
eventually receive financial aid 
which many of them could not go to college. 
* The other 260 will be recommended to 
colleges as exceptional material. In 10 years 
this good word has never failed to bring 
every winning contestant a_ scholarship 
offer. So far 3,000 winners have been 
launched on promising scientific careers, 
thus helping to fill the dangerously low pool 
of scientific man power. 

Along with the aptitude test every can- 
didate must hand in a 1,000-word essay on 


INVESTIGATING CARDIAC-INJURY POTENTIALS 
part of the research carried on at University 
Perwisconsin by Paul Granefield, Jr. of 
Columbus, Wis., a 1942 award winner. 


yee ee ee 
similar to @ hoirspring in a watch. 
nis classified as @ 

) 1. compression spring 


EBS: 
iF ; 
3 
3 
é 


we 
Cyr? 


S when the smaller wheel rotates clockwise, 


the larger wheel will: 

(.) 1. rotate in direction A 

(.) 2. rotate in direction B 

(.)3. move back and forth 

(.) 4. prevent rotation of the smaller wheel 
A c 


D! 
B 


hia the ditorontol windloss, with which erork 
nd turned fa which dlrsction, con a welght be 
raised most 

OOLAC ee ()3.8¢ ()48,0 


5 suppoes «cube was et 

B _intwoat right angles to the 
diagonal AB, and just half 
way between A and B. 
Which figure best repre- 
sents the shape of the cut 
surface? 


()1. (2 (93. (V4 


Anes 


Gn. symbol ! after o number indicates that it 

is 0 foctorial. Thus 4! equals 4 x3 x 2 x 1. Which 

of the following equals 5? 

(C)USE ()2.5t—4t (3.51 ()A Stal 
4 
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FIRST AWARDS WERE MADE IN 1942 to Marina 
Prajmovsky of Farmingdale, N. Y., and Paul 
Teschan of Shorewood, -» by Westing. 
house president Andrew W. Robertson. 


“my scientific project.” This means a piece 
of first-hand research, carried through to a 
finish. Science teachers everywhere coach 
their best students and help them find proj- 
ects. To produce a Search winner is about 
the highest honor a school can have now- 
adays. 

Thousands of bright kids can knock over 
the test, but the essay really weeds them 
out. It takes a natural-born scientist to 
carry out a useful research and report lu- 
cidly upon it at the age of 16. Yet, 
of the papers read like reports b 
scientists. 


Contestants’ Work Is of Real Value 


Nancy Durant, a 15-year-old Negro gitl 
from a Washington high school, handed in 
an essay proposing the use of sodium tung- 
state for fireproofing fabrics—a valuable new 
method. Lee Hershenson, 16, from Pitts- 
burgh, discussed synthetic rubber through 
10 pages of intricate chemical formulas, a 
report worthy of commercial researchers in 
the field. Marina Prajmovsky’s essay, on 
osmosis in living tissues, was excitedly ac- 
claimed by the university chemistry pro- 
fessor to whom it was referred. 

‘The 1943 crop of essays discussed atomic 
energy so penetratingly that Search officials 
feared the Army might hush them all up. 
Instead, two of the contestants, drafted 
while still in college, found themselves on 
duty with the atomic-bomb project. 

Every so often a natural mathematician 


[AG rorutar science 


turns up in STS. Saul Kravetz, 17 
in a paper on “The Calculus of Variations”— 
a brain-buster exploring a problem still in 
debate by world experts. The judges were 
completely stumped by its six pages of 
solid equations and had to call in a Bureau 
of Standards specialist to tell them what 
they meant. 

Talent Search disclaims any effort to 
pick geniuses. It merely uncovers talent for 
pioneering and original thinking. All- 
around citizens in the making, these are the 
men and women who will dedicate them- 
selves to lifetimes of service, most of it mod- 
estly paid. 

About a third of the winners come from 
towns of less than 10,000 population. Many 
earn their own way as professional mu- 
sicians, mechanics, stenographers, garden- 
ers and store workers. Without exception 
these talented youngsters’ interests cover 
many fields, All of them belong to schoo! 
clubs, many are letter athletes. Others write 
for the school paper or go in for dramatics. 


War Pointed Up Need for Scientists 


Though the Search is now recognized as 
a vital contributor to the ranks of American 
scientists, it. started in an offhand way. 
Early in 1942 the sudden pressure of war 
produced a crying need for scientific brains. 
G. Edward Pendray, then with Westing- 
house Electric, was attempting to set up a 
national organization of school science cubs 
‘a nucleus of a few already in 
ound New York. It wasn't going 
Watson Davis, ctor of Science 
Service, a nonprofit educational organiza- 
tion in Washington, heard of Pendray’s 
troubles and offered to take over the job. 
Science Clubs of America was thus formed. 
From Westinghouse, Davis inherited Marga- 
ret E. Patterson, a former science teacher. 
“Pat” at once became the moving spirit of 
the clubs. 

But Davis, Pendray, Miss Patterson and 
Dr. Harlow Shapley, who was president of 
Science Service, agreed that the science 
clubs were not enough. Something more 

[Continued on page 244} 
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Battlefront Now Equipped with Hot and Cold Running Water 


Foxnoxes with built-in showers used 
an Army joke. But not any mor 
y mobile unit brings hot-wate 
close to the front lines. The 


showers 
two-wheel 
trailer is towed by jeep to a river or pond 


k Herbert of 
what streamlining would 
h Harley-Davidson. 


motoreycle, conv 
Los Angeles to se 
do for his 80-cubic-ir 
Nicknamed “the Beast,” the machine's horn- 
like projections ram air into the carburetor. 
Herbert rides on his stomach. 


from which a pump draws water to the 
boiler. Heated scalding hot to kill harmful 
nisms, it then flows through tubes sur- 
by water, cooling it to 
nd on to 24 showers, 


Vacuum Cleaner Does Wash 


THe mass of soapy bubbles in this wash- 
tub was formed by the perforated steel tub- 
ing in the hands of its German inventor. 
Attached to the blower of a vacuum cle: 
and placed in the bottom of the tub, it 
said to do an effective job of clothes-wash- 
with a third the soap normally used. 
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Dial Switches 
Message Tubes 


DIALING a number, workers in a 
Connecticut factory can send written 
sages and even metal samples to various 
parts of the plant in about a minute's ti 
They are using the familiar old pneumatic 
tube, the hissing, clanging gadget used to 
make change in many department stores. 

This pneumatic tube is different. Where 
older systems required separate tubes to 
each station, this one has an automatic dial 
exchange, just like a modern telephone cen- 
tral office, making a few tubes do the work 
of many. Each carrier has numbers that can 
be set to guide it automatically to any one 
of the nine stations that make up the first 
American installation at the Housatonic 
plant of the Bridgeport Brass Co. Eventual- 
ly there will be 20 stations. 

In use abroad for some time, the tube 
exchange was developed in Germany by 
Mix & Genest, a subsidiary of Internatior 
Telephone and Telegraph. 
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pneumatic-tube system 


onds to rod-and-wire mill that will fill th 


TO “ADDRESS” A CARRIER—say, to Station 17 
—you turn a pair of adjustable 

bear numbers from zero to nine. When 
and “7” are aligned with a white mark, 
left, carrier 
jus es has effect of varying 
electric connections between 10 conta 
seen in full-length view of carrier below. 


as at 
set, Turning the ad- 


CARRIERS of Bridgeport 
installation fit four-inch 
An alternate sys- 

it 


tubes. 
tem, using carriers 
fit three-inch tubes, 
illustrated at bottom of 


opposite page. 


A carrier 


and receive carrie 
patched fr 


ations (of w 


» all equipped both to 


METAL FINGERS 
tended des 


Furnace in Roof Pond 
Heats $12,000 House 


AWRENCE VITA, of New York Cit 
a builder. He is also an inventor and a 
showman. He demonstrated all these quali- 
ties—particularly the last—when he hired six 
untrained girls to build a demonstration 
house on Long Island, N. Y., to show how 
easy it is to put up cinder-block walls with 
his patented mortar gun. 

But the inventiveness of Vita goes beyond 
that. Visitors to the house found: 
© The furnace is on an island in a pond. 

@ The pond is on the roof. 

The porch roof is translucent plastic. 
© To open the picture window or porch 
door, you press a button and it disappears 
into the floor. 


MASTER-KRAFT OIL FURNACE, in wooden box on 
roof, is easily installed, vents directly out- 
needs no chimney. Fuel-tank is buried. 


These novel features are more than at- 
tention getters. Vita’s design aims at eco- 
nomical and simple construction _ plus 
minimum maintenance. The pond on the 
roof insulates against the sun's rays. The 
plastic porch roof lets light into the room 
next to it, but is sturdy and easy to install. 

Vita is licensing contractors to build his 
house on a buyer's land for about $12,000. 
If you want to try to build it yourself, you 
can buy the plans for $25. 

The base slab uses another Vita product 
—Vitacrete binder. This makes a strong con- 
crete with air spaces forming an insulating 
honeycomb. It resists cracking and capillary 
action and blocks condensation. 


ROOF CAN BE FLOODED in hot weather. Sun’s 
rays then vaporize water, instead of 
jouse. Roof s through pipes wi 
house, eliminating gutters and downspouts. 


worked windows 
1 roll screens, W 
F 


4 we aa PES 
THIS MORTAR GUN (P: ie - |. SIX UNTRAINED GIRLS, hired to 
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Prefab Chair. You can put this 
chair together quickly with just 3 

i sanded a 
joint glued. 


screwdriver. It come: 
drilled, with main 
Calfab, San Gabriel, Calif. 


Laundry Bag. Both hands 
are free when wash is 
carried in this plastic bag 
slung over the shoulder— 
and there’s no lifting an 
awkward basket or stooping 
to pick up each piece of 
laundry to be hung. Lewis 
& Conger, New York City. 
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Aids to Modern Living 


ner. When this 
tool is rolled over the type 
faces on your typewriter, 
a thick layer of adhesive 
cleaning compound picks 
up ink, dirt and stencil wax. 
A few licks daily will keep 
the type clean. Pan-Amerco, 
Inc., Cleveland. 


Plant Tender. Put one of 
these funnel-shaped cups in 
the flowerpot, fill it with 
water and you can go off 
for a week without worry- 
ing about the begonia. 
Water seeps through cotton 
in spout to plant. Miles 
Kimball Co., Oshkosh, Wis. 


Kitchen-in-a-Cabinet. Sink, 
erator and storage bin are combined in this 
one unit. The cover for the stove—gas or 
selectric—serves as the sink drainboard. Gen- 
eral Air Conditioning Corp., Los. Angeles. 


tove, refrig- 


Ironing Board on Wheels. This board rolls 
away for storage. Adjustable from 27 to 36 
inches in height, it has off-center legs for 
sit-down ironing. Brakes lock the wheels. 
Proctor Electric Co., Philadelphia. 


Swivel-Top Cleaner. An 
eight-foot extension hose on 
a rotating cap swings all 
around this vacuum. A 
housewife can clean an 
average-size room from a 
central point, without mov- 
ing the tank. General Elec- 
tric Co., Bridgeport, Conn. 


Please turn the page for more aids to modern living. 


Sewing Aid. Hems can be 
pinned up or seams put to- 
gether with this automatic 
pinner, eliminating basting. 
Pressure on the dispenser 
feeds headless pins, pointed 
at both ends, through the 
cloth. John Dritz & Sons, 
New York City. 


Musical Suitcase. Carry 
a traveling case with a built- 
in radio and you can have 
music wherever you go. It 
has enough space for over- 
night essentials. Come sum- 
mer, it will hold a picnic 
lunch or beach duds. Elec- 
tron Enterprises, Berwyn, Ill. 
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Roast Racks. A fowl or roast impaled on 
one of these racks is kept above grease and 
cooks evenly all over with less shrinkage. 
Rack at left above, from Albin of California, 


o sts have a three- 
sion T effect when illuminated by 
fluorescent lights concealed in the frames. 
Helms Products, Inc., Grand Rapids, Mich. 
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Los Angeles, Calif., converts any rectangular 
pan into an oven barbecue. Rack at right, 
from Arnold Industries, Toledo, will also 
hold cooked fowl in proper carving position. 


Pleating Tape. With the tape above sewn 
to the tops of drapes, box or pinch pleats 


can be made in a jiffy and with less ma- 
terial. Metal clips are inserted in pockets in 
the tape in dibereit combinations to form 
the pleats desired. Joseph Rental, New York 
City. 


Pie-Cover Cutter. Openwork tops for pies 
are prepared quickly with this plastic cut- 
ter that stamps a clover design in the dough. 
Carving out a quarter-circle at a time, it 
cuts the outer dough edge as well. Three 
pins position the cutter for the next stamp- 
ing. Kesco, Chicago. 


Inventor Bert Benander and panel beside him 


play some of 60-odd gadgets he has created. 


He Has 60 Patents 
On Money-Makers 


Though they haven't made the headlines, 
Bert Benander's inventions show how 
ideas can ring the cash register. 


By L. B. White 


ANY a young inventor says to himself 

every day, as he putters lovingly with 
some gadget in a basement workshop. 
wish a guy could do this for a living!” 
And too many a skeptical friend squelches 
that pleasant daydream with a caustic, “This 
is the Twentieth Century, Mr. Edison Ford 
Junior! Even if you came up \ 
thing as revolutionary as the electric light 
or the automobile, you'd have to find a 
couple of millionaires to bac! i 


Bert Benander, 50. ‘old son of an 
immigrant iron-molder, has neither invented 
e-one sensations nor buttonholed mil- 


inventing electrical household 


it high school after two years to 
and now has more than 
a coveted Charles A. Coffin 
Award (shared with his brother), a ram- 
bling 1790 farmhouse set in 70 hilltop acres 
minutes from downtown Providence, R. I. 
\d, the admiring devotion of 1,500 fellow 
employees of the General Electric Co. 
This is the story of how he became en- 
gineering manager of GE’s Monowatt De- 
partment, which makes wiring devices and 
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CHRISTMAS-TREE SOCKET that clamps anywhere 
on cord (above) is one of Benander’s handy 
inventions. At right he demonstrates, with 


other “small electrics.” But Bert Benander 
emphasizes that any boy who ever showed 
an aptitude for putting together such things 
as humming-bird kites, home telephone set: 
and midget autos, “can do what I've don 

George Berthel Benander’s parents came 
to Connecticut from Sweden in a ship that 
was neither very big nor very stylish. In the 
American tradition, Bert got a sound public 
school education—for 10 years. Then, just 
before World War I, money became tight in 
Meriden, Conn. Brother Clifford had to be 


PLASTIC WALL PLATES of multiple outlets, kept 
intact as above when used singly, are grooved 
near edges. To join several plates in compact 
group, you can break off ¥4-in. strips cleanly. 
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ure tree, how you can use it to arrange 
lights just where you want them. Sharp points 
penetrate insulation of cord to make contac 


educated, too. So Papa Benander told Bert 
he'd have to go to work. 

A friend got the willing 15-y 
on as timekeeper for the Connecticut Tele- 
phone & Electric Company, at 15 cents an 
hour. Then Bert got the draftsmen to show 
him how to trace nuts and screws and do 
cutaways and projections. In 1917, he be- 
came a full-fledged apprentice draftsman. 
Then Colt, which had taken over a plant in 
Meriden to turn out Browning machine 
guns, offered him $12 a week. Bert jumped 


ar-old_ boy 


IMPROV-A-LITE KIT adapts ordinary table lamp, 
or one you've made from a bot 

use three-intensity bull 

Clamp plug, just insert cord and press lever. 


ROTARY PLASTIC MOLDING MACHINE won Bert 
Benander (in photo), and a brother, GE's 


at it, After a year, one of Colt’s tool de- 
signers went to Aeolian, which made phono- 
graph motors and records, and took Bert 
along. 

Few people remember it now, but there 
was a serious depression in 1921. Bert Ben- 
ander was let out and had to go back to his 
old job as timekeeper at ConnTel. 

That setback didn’t sour Bert. ConnTel 
was becoming interested in molded plastics 
for electrical sockets, switches and other 
attachments. And Benander was soon in the 
Tool & Mold Design Department, superin- 
tending the design of molds for the cold 
pressure-molding of pitch and asbestos and 
the 36-hour baking of the finished parts. 


Trouble Is His Business 


The bulk of these parts went to other in- 
dustrial concerns, which often furnished 
hazy specifications. So Bert asked to be 
transferred to the Sales Department, and 
spent five years on the road trouble-shooting 
the specifications. 

Eventually, someone at the Monowatt 
Electric Import Company. makers of wir- 


Powdered plastic goes in—and 
out come 30 to 60 electric gadgets per minute. 


ing sets in New York City, noticed Bert’s 
genius as a trouble-shooter, Monowatt had 
some design problems, and Benander left 
the road to solve them. The company was 
purchased by the Miller Company of 
Meriden, makers of lamps and fixtures. So 
Bert, as Monowatt’s one-man engineering 
department, went back to his home town. 
GE bought Monowatt in 1929, moved it to 
Bridgeport and then to Rhode Island. 


1,500 First Names 


You have to be nimble to tour the far- 
flung Rhode Island works on Bert Benander's 
heels now. Fortunately, he pauses along the 
way to call every one of 1,100 Providence 
and 400 Newport employees by his or her 
(70 percent are women) first name. That 
makes an interesting introduction to Ben- 
ander gadgets: there are ways and ways of 
acknowledging a boss's ings; Mono- 
watt's 1,500 faces light up like the Christ- . 
mas trees its clip-on-anywhere light sockets 
adorn. 

You can inspect the gadgets yourselves at 
many electrical, and hardware stores. The 
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new Christmas-tree socket held me up for 
15 minutes. Separate from the cord, to which 
it can be clamped in any position after the 
tree is strung, it has sharp points that pene- 
trate the cord’s insulation and make con- 
tact with the metal wires inside. It solves a 
spacing problem that has bedeviled every 
tree decorator who has ever tangled with 
the fixed-lamp sets. 

Benander Quick Clamp plugs and con- 
nectors do away forever with peeling wire 
ends with a penknife and laboriously wind- 
ing them about tiny screws. Just insert the 
unpeeled cord and press a clamp down— 
pointed prongs pierce the insulation and 
make the connection. 

Newest thing as of the fall of 1951 is 


MOBILE PLAY PEN of wood planks and heavy- 
duty fence wire, built by Benander for his 
grandson Stevi as wheels and handles so 
it ean be trundled about wheelbarrow. 


the Improv-A-Lite, a kit that modernizes 
ordinary table lamps by adapting them to 
use three- bulbs of variable 50-to-150- 
watt intensity. 

And there are whole lines of magic all- 
in-one, outdoor-indoor surface wiring units, 
extension cords, sectional wall plates that 
can be broken off with the fingers to fit any 
space, detachable plastic sockets and ceil- 
ing fixtures, silent switches, lamp holders, 
current taps, bells, transformers, fuses and 
fittings of every description. 


Plastics Molder Wins Award 


When electrical wiring and plastics be- 
gan to “go steady” a couple of decades ago, 
Bert Benander was one of the principal 
matchmakers. And his crowning achieve- 
ment (in collaboration with brother Clif- 

* ford, Monowatt’s manufacturing engineer) 
was a shop-designed, Benander-conceived- 
and-built machine to mold the plastic parts 
in a matter of seconds. More than a score of 
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these machines are now operating at Mono- 
watt and in other GE plants. The Coffin 
Award that the Benander brothers received 
for this device is GE’s highest honor. 

“How about this farm of yours?” you ask, 
pretty certain that home and family go a 
long way to explain the man’s popularity, 
his ability to work under pressure without 
showing strain—in short, his character. 


Invents Even at Home 


“Like to see it?” he says, his blue eyes 
glowing like the “rea ignals. on his 
molding machine. “I'll drive you out.” 

You swing-off the highway nine miles 
south of town and sweep up a broad, well 
manicured hilltop lawn before the big white 
building that begins on the left with the 
original farmhouse and extends for a hun- 
dred or more féet into a succession of con- 
nected smaller buildings toward a barn. 

How did he ever manage to keep all that 
lawn (maybe two-three acres of it) cut so 
trimly? 

“Oh, we built us a little tractor out of an 


POWER MOWER contrived by Benander tends 

three-acre lawn. He shortened front axle 
of Model A Ford, used old Plymouth clutch 
and arranged mowers to cut triple swath 


old Model A and some stuff we had lying 
around. Body's a piece of channel iron. 
Powers threé mowers. We built a bigger 
one out of a Model A truck: has a snow- 
plow.” 

He tells it all with the breathless excite- 
ment of a kid with a new toy. 

“Used to play a lot of golf,” he explains. 
“But this place . . .” He reaches down to 
give a homemade merry-go-round fashioned 
out of a wagon wheel an absent-minded 
twirl. “Just look at that stone terrace: I'm 
about four wecks behind on it.” END 


Keeping the 


Home Shipshape 


FIT A PENCIL with a medicine-dropper bulb 
that has been threaded. with cords and you 


can keep it handy on a hook near telephone 
or workbench, 


A GOOD SWEATER DRYER can be made from an 
old card table if the top is replaced with 
lastic screening. Outline sweater on screen 
ith chalk, wash, stretch within marks. 


j 
cloth. Bits of colored cellophane, 
drawings on the cloth, are joined with tape. 


SPONGE RUBBER MAKES A FINE DOOR STOP. A FOR DRIVING SCREWS IN DARK CORNERS, you 
nail driven through the center of a 11-inch _ can rig up a self-illuminated tool. Just tape 


t to the serewdriver’s 


cube compresses the rubber, but the sides re- a pen-type_ fas! 
‘s he work. 


main high enough to check the door. shank so it lig! 
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IN ARRANGING CHRISTMAS GREENS—holly, 

pin, They should be covered cloth so tersweet or barberry—a wire soap dish 
ter, and rolled Ii with the — serve as a large-size frog. Upended, it h 
break to the desired size. the heavy branches securely. 


PIES can be made by CHRISTMAS MAIL CAN BE SEALED IN A HURRY 
t before with a dauber formed by wrapping flannel 

inthe around a discarded nail-polish brush. 
polish bottle can hold water for moistening. 


IF YOUR LINOLEUM IS WORN in front of the spot. Out! 
1k oF stove, try painting a “rug” over the with pai 
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¢ the design with chalk, 
and finish with spar varni 


Models Preview 
Future Missiles 


How tomorrow's 1 missile 
indicated by these designs from Lewis Fli 
pulsion Laboratory, Cleveland. One at left above has 
twin ramjets on wings; other, sporting tailfirst stabi 
s ramjet in fuselage. In the photo at r 
dy a full-scale ramjet for a 20-mile-« 
minute “fight” in the laboratory’ sonic wind 
tunnel. 


Smaller Austin Unveiled at London Auto Show 


Hit of the British Automobile Show in 

4 London this fall was the Austin Seven, 

vhich the manufacturer claims is the near 

est approach yet made to a perfectly scaled 

down big car. Designed primarily for the 

American “dollar market,” the compact 

four-seater features an all body, foam- 

rubber cushions front and back, four-speeds- 

forward synchronized transmission and con. 
servative streamlining. 

Powered by a four-cylinder, 30-horse- 
power, overhead-valve engine, the little 
sedan weighs less than 1,500 pounds, has a 
wheelbase of 79% inches, cruises at 60, and 
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THE BRUSH AND BUCKET BRIGADE is grateful to leaning cho 
the inventor of this contrivance. It sprays — mi . Its anatomy consists mainly of 
uid soap called “gunk” onto a plane, turn- water boilers and a discarded air compressor. 


Air Force Inventors 
Keep ‘em Flying in Europe 


‘O IT the easy way is the motto of these 
ntive Gls at the big Twelfth Air 
Force supply and repair depot at Erding in 
Bavaria, Germany. Their ingenuity saves a 
lot of hard labo 

A few of the gizmos the grease nior 
have dreamed up out of spare parts are ill 
trated here: the “gunk” machine for wash- 
ing planes: a tool rack that tells which tool 
is gone and where it went: a contraption 
that times a GI driver's reflexes and chalks 
up the score; and a scoop carrier that takes 
the grunt out of manhandling heavy batteries, 

Devices like these don’t win wars direct- 
ly, but indirectly they help step up the 
tempo of operations overseas as General 
Eisenhower buil is Atla 


PEARING DRILL is solved 
tic Pact forces. with tool board, built of old packing cases. 


s 
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i inete, off 
chalk at 


Marks 
(left), first to take test, 


CONTROL IS DEMONSTRATED hy 
1. Hugh D. Seagraves as he wheels a big 
-volt truck bh i 
nance shop. Carrier was contrived from 
two salvaged rubber-tired 


Plastic Plates Cushion Rails 
New y developed plastic rail plates, 
led here on an experimental 
ie Railroad track, are lighter 
el, more resilient, and resist corro- 
uker, Dynakon Corp. of 
and, predicts a saving for the rail- 
in handling and maintenance—and 
passengers are promised a smoother ride. 


stretch of 
than st 
sion. The r 


Telephone Is Valet 
Hene’s the 
bus and rail ter 


ses. It takes your order for 
accepts coins, makes 
ns its locker doors to re- 


ssin| 
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World’s Fastest Scooter 


Souped-up, a Lambretta will do 125, 
but even a greenhorn can q 
to handle this stock model. 


By Tom Compere 


TH traffic light at Main and the Boule 
ard turned red. I eased my shiny ne 
Italian-made scooter to a stop i 

wide space be 1 a station wagon and a 
truck. The driver of the station wa 
looked down at my 175 pounds astride the 
diminutive 145-pound vehicle. He grinned. 

“Give her the gun!” he called out as the 
light turned green. 

I spun both handlebar grips, the one- 
cylinder engine responded, and gears 
meshed. The scooter shot past the station 
wagon. Twisting the left hand grip again, I 
shifted into second and picked up momen- 
tum. I went into third with another turn of 
the grip. 


a yard- 


Scooter Can Scamper 


Thad never driven a scooter before. After 
less than 30 minutes’ instruction, I was try- 
ing my hand in downtown traffic of Port 
Washington, N. Y. Hearing the muffled put- 
put of the 4.3-hp. engine, people tumed and 
stared at the midget cycle. 

In front of the bank, a traffic cop held up 
his hand. My left-hand fingers pressed a 
lever releasing the clutch. By twisting the 


LESS THAN 30 MINUTES’ COACHING from in- 
structor (riding as passenger below) enabled 
author to get the hang of controls and pilot 
scooter confidently through traffic. 


WORLD RECORD OF 125.5 M.P.H. was recently 
set by this streamlined Lambretta i 
many. Driver lies prone, only helmet 
showing. He sees through window in nose. 


left-hand grip, I shifted into neutral. My 
right hand turned that grip to close the 
throttle. My right foot pressed a brake pedal 
lightly. All this took but an instant. I stopped 
smoothly “on a dime.” 

My friend in the station wagon pulled 
alongside. His patronizing air was gon 

“That’s got scat,” he said. “What is it?” 

I was riding a little green Lambretta two- 
wheeler like tens of thousands on the road 
in Italy, where the Innocenti works is pro- 
ducing 300 a day—a stock model of “the 
fastest scooter in the world.” 

A souped-up Lambretta with a stream- 
lined shell was officially clocked at a record 
speed of 125.5 m.p.h. last summer in a fly- 


TRYING OUT SCOOTER in 


streets, author 
his turn green, 
It threads its way easily through tight places 
to get past slower-moving vehicles. 


finds it has fast getaway as 


Decemace 1951 165 


develops 4.3 hp. 
stock-model scooter 


oe JI 
PETCOCK CONTROLS FLOW OF FUEL, 95 percent 
gasoline and 5 percent No. 30 oil, to engine. 
Tank just below saddle holds 1.3 gallons plus 
another half-pint in reserve compartment. 


REMOVING REAR WHEEL took the author only 
70 seconds on his first try. You simply loosen 
three lugs, and wheel and tire slip off hub 
on left side, as in photo above. 


TOOL KIT is in this metal tube beneath saddle. 
Rear fender may carry mere ire and steel 
box serving as luggage holder. An extra sad- 
dle may be fitted above luggage container, 
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ing mile on the Munich-Ingolstadt Auto- 
bahn in Germany. A steel shell fitted over 
the scooter made it look like a bullet on 
wheels, with a small tail fin. 

The driver, Romulo Ferri, lay prone with- 
in the shell during this and other record- 
shattering runs. He saw where he was going 
through a transparent panel in the nose. 
Driver, scooter and shell totaled about 330 
panels A supercharger was added to the 
engine. The fuel was a mixture of 
Pesce benzol, methanol and oil. 


Engine Is Underneath Seat 


Mine had exactly the same engine dis- 
placement, gears, shaft, wheelbase, suspen- 
sion and many other features; but it was 
not in the 100-mile-an-hour cl: The 
stock-model Lambretta will go from three to 
50 miles per hour—which was fast enough 
for me. At cruising speed of 35 m.p.h., it 
makes 100 miles to the gallon. 

The scooter has an over-all length of 
68% inches. Handlebar width is 30 inches. 
The frame is of tubular steel, The saddle is 
just below waist level, beside a man of aver- 
age height, with ample leg room between it 
and a metal leg shield extending partway 
up the handlebar post. The rider rests his 
feet on a footboard 15 inches wide that runs 
along the lower steel frame. 

The single-cylinder, two-cycle engine is 
mounted directly beneath the fuel tank and 
saddle. Displacement is 125 cubic centi- 
meters, or 7% cubic inches. A small gearbox 
at the lower right side of the engine holds 
the bevel gears for first, second and third 
speeds. A steel drive shaft 4% inches long, 
weighing 1% ounces, connects the gears with 
cogs on the rear wheel. A flexible-steel cable 
connects the gearshift control to the gear- 
box. The clutch is of multiple-disk type. 


Both Wheels Have Brakes 


Its gearshift drive, and elements of the 
clutch system, are major differences between 
the Lambretta and U.S.-made scooters. Most 
American scooters have automatic clutches, 
with no gearshifts. (However, one model 
has a shift, with two speeds.) The drive of 
most American scooters is by V-belt or chain 
or a combination of them. 

The throttle control of the Lambretta is 
the right handlebar grip. A twist, and it 
begins to open. A lever beside it applies a 
front-wheel brake. A pedal on the right side 
of the floorboard operates a rear-wheel 
brake. A combination switch, on the right 


handlebar, controls the high-and-low-beam 
headlamp, the tail lamp, the hom and the 
ignition. 

Rear-wheel suspension employs a_hy- 
draulic shock absorber; that of the front 
wheel, a double coil spring. Tires are of 
4 x 8 size and low-pressure, antiskid type. 
Accessories furnished as extras include 
speedometer, spare tire and a saddle for a 
second rider. 


Pick-up Like a Fighter Plane 


“The tank beneath the saddle holds 1.3 
gallons of gas-oil fuel. Mixing the fuel is 
The underside of the tank cap forms 
a small cup to measure the oil. First you 
put a gallon of gas in the tank, and then 
pour in two of these cupfuls of No. 30 oil. 
Shake the scooter, and the mixture is made. 

In New York, the 145-pound model of the 
Lambretta sells for $315 through Consoli- 
dated Distributors, Inc. A heavier, de luxe 
model costs $375. 

On the highway, the scooter responded 
to the throttle like a fighter plane on a 
take-off run, zipping past autos and trucks. 
The wind flattened my hair, pleasantly stung 


DRIVING THE LAMBRETTA on a rough trail in a 
wooded section lent variety to author's first 


my face and whipped my jacket up in back. 
With the throttle about three-fourths open, 
and no speedometer to tell my speed, it 
seemed to me that I must be going 80 m.p.h. 
As I later learned from the driver of a car 
following me, I was actually making 41 
mph. 

The Lambretta took a rough and hilly 
trail in its stride. The metal footboard’s 10- 
inch clearance proved ample. The going was 
slow but sure in first and second speeds. 

The Lambretta’s weight distribution and 
broad tires give it almost perfect balance, 
making it easy for a novice to ride it with 
a feeling of safety. Its precision gearshift 
works smoothly. A snap to park, the scooter 
is easy to handle in traffic. 

Long-distance jaunts by scooter are prac- 
tical, too. One owner of a_stock-model 
Lambretta made a round trip of nearly 6,000 
miles between Milan, Italy, and Port Said in 
Egypt. An even more ambitious one rode 
his scooter from Milan to Skibotin, at the 
extreme northern tip of Norway, and back, 
totaling more than 7,300 mile: 

But whatever you use it for, riding this 
scooter is fun. END 


morning of scootering. Even up 
the little scooter made it—slow b 
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New Navy Jet Tops 700 M.P.H. 
Tue Navy’s latest carrier-based jet fight- 
er, the F3H-1 Demon, shown above on its 
first test fight, is believed to be capable of 
speeds in excess of 700 miles an hour. Re- 


House Makes Sea Voyage 

Tus two-story house, mounted on pon- 
toons, was photographed before starting on 
a nine-mile ocean trip. When the tide rose, 
two tugs towed the house from Kennebunk 
to Goose Rocks Beach, Me., to replace a 
community house destroyed by forest fire. 
The moving job cost $4,000—four times the 
purchase price of the house. 


sembling a giant swordfish, the McDonnell 
plane is powered by a J-40 Westinghonse 
jet engine. Outstanding feature is unusual 
tail configuration. 
under the cockpit. 


Air intakes can be seen 


tmsed, for’ a new spit 
re shielded within 

ad of project- 
use it is pro- 
tected from fouling, one model plug works 
in all car engines. The three above are for 
(left to right) outboard engin irplanes and 
cars. The plug was developed by Boeing. 


Mobile TV Station to Show Army Maneuvers 


Tue Army can now 
televise field exercises to 
distant ‘classrooms with 
this mobile unit devel- 
oped by the Signal Corps 
and RCA. At right are 
two 10-ton coaches com- 
prising power supply, 
cameras and transmitters. 
At the receiving end are 
two similar vehicles 
equipped with 10 receiv- 
ers and a_large-screen 
TV projector. 
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ROOMINESS AND COMFORT 
pressed Wilbur Sha 


"52 De Soto 
Is Built 
for Keeps 


Big, solid and fast, it combines 
limousine lushness with snap 
that will take you past 94 m.p.h. 


By Wilbur Shaw 
and Devon Francis 


TTHE windshield was blotchy from rain 


and dust, and we turned to the De 
representative beside us in the front s 
ask whether the car had one of those squirt- 
immicks. 
the button’s right down there.” 
pointed between the pedals of the '52-r 
Custom four-door sedan announced last 
h 
naracteristically, the button was king- 
fully an inch in diameter. Whatever 
orp. puts on any of its four 
thryslers, De Sotos, Dodges 
nd Plymouths—is put there for keeps. 
tromp on the button brought water gushing. 

We were driving along Detroit's w 
laned Expressway to the Willow Run air- 
port. But there was little danger of d 
tection of our '52 model by passing motor- 
ists. The changes in the car from the '51 
were subtle. In common with most of the 
other automobile manufacturers, De Soto 
has stopped short of even a fac 
turn-of-the-year models. Production cut- 
backs and material shortages are the reason 
car's acceleration was the first order 


He 
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INSTRUMENT PANEL simulates wood. An out 

standing feature is automatic entrance light 
on apron under panel. Driver's entrance 
room measures 45 by 2814 inches. Uphol- 


of business on our drive. The De Soto does 
not have an “automatic” transmission as the 
public has come to accept the term. It has 
a fluid flywheel—the well-known Chrysler 
Fluid Drive—and gears sorted out for low 
and high ranges set manually. The shift 
from low to high gear within either of the 
ranges is hydraulic and automatic (PS, April 
"50, p. 101). 

From a dead stop, with the shift lever 
in high range, the car reached an indi- 
cated 60 miles an hour in 18 seconds under 
hard accelerator pressure. For fast accelera- 
tion, the shift from low to high gear can be 
delayed, by keeping the treadle on the floor- 
board, until the car hits an indicated 50. 


stery fabrics are being accommodated to mi 
terial shortages. De Soto tried many wool s 
stitutes before settling on cellulose acetate 
(right above). It wears well, cleans easily. 


The time was good—in anything but hot- 
rod circles. By lifting the foot at 40 miles 
an hour to permit shifting sooner, it took 26 
seconds to reach 60. But those extra seconds 
saved some gas. An engine that’s allowed to 
race burns more fuel. The lag between the 
release of one gear and the meshing of the 
second could be improved. 

Next, we tried starting in low range. A 
short run the accelerator on the floor- 
board established the fact that the engine 
“peaked” for maximum power output at 33 
m.p.h. By experimenting, we found that the 
best time we could achieve by starting in 
low range and shifting to high required a 
manual shift at 15 m.p.h. Going on up 


FACTS ON THE ’52 DE SOTO 


Bake aed model: De Soto four-door 

yensinet Syl L-beads 118 bo. at 9,600 

n.; car weight per hp., $2.6 Ib.; bore and 

stroke, 3 7/16" by 433”; compression ratio, 
cement, 250.6 cu. in. 

ate (in feet per car 


21 (244 tums lock-to- 
Radius of turning circle: 20.2’. 
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Effective brake-lining area: 201.1 sq. in, 
rings: front, coil; rear, semi-elliptic. 
Weight and outside dimensions: 3,785 
Ib.; height (no load), 64%”; over-all length 
with bumpers and guards, 208%"; width, 
74%"; wheelbase, 125%4”;’ front overhang, 
4614"; tread, front, 56 5/16"; 


rear, 


36%, 
rear, 599/16". 


Inside dimensions: seat-cushion width, 
front, 57”; rear, 58%"; leg room, front, 
41%"; rear, 4113”; headroom, front, 3614"; 
rear, 36”; seat height, front, 15”; rear, 1544"; 
vertical atom, steering wheel to seat cush- 
ion, with seat in mid-position, 57%"; front- 
seat adjustment, horizontal, 5"; ‘vertical, 1%". 

Tire size: 7.60 by 15. 


= O a 
TAIL-LIGHT DESIGN is ci 
Soto is not saying whether it will follow cur- 
rent trend and abandon its 6-cylinder L-head 
in favor of overhead valves and more horse- 


nged for "52. De 


toward the engine’s peaking point only cost 
acceleration time. The best time to 60, using 
both ranges, was 22 seconds. 

By now, the car had demonstrated that 
the gear ratios in the transmission and rear 
axle had been engineered for an adequate 
getaway in high range on level ground. Low 
range was just what it was intended to be— 
a brace of emergency gears for hard pulling. 


Torque Effort Is Mechanical 


De Soto buyers must bear in mind that 
the car's fluid flywheel does not multiply 
torque—it doesn’t do a thing to increase the 
push at the rear wheels in accelerating at 
low speed, as does a torque converter. The 
torque effort all comes from mechanical 
gearing. But the semi-autor ic Tip-Toe 
Shift cc lot less than a fully automatic 
transmission. 

‘As we breezed along the Expressway in 
a smart quartering wind, there was a slight 
tendency toward wind-wander, undoubtedly 
due to the height and shape of the body. 
Chrysler Corp. cars are high. That's be- 
cause the makers believe that a car must 
provide, above all things, comfortable trans- 
portation. 

To determine the stopping distance, the 
brakes were jammed on at 60 m.p.h. One 
and three-quarter tons of car jolted to a ful’ 
stop in 146% feet, not counting reaction-time 
distance. It was a hard stop. The tires 
squealed. And the performance was excel- 
lent, a tribute to the corporation’s “Cycle- 


power, Among other features of °52 models 
are: a different medallion on hood, block 
instead of sex 
new combinai 


bond” brake linings, Moreover, the pitch 
and rebound as the car stopped and the 
springs seized the body were less pro- 
nounced than we ever had experienced. An 
exceptionally long wheelbase with relation 
to total car length undoubtedly had a lot to 
do with it. 

We rolled again, this time to determine 
the car's top speed. Lifting the foot from the 
treadle once or twice showed the compres- 
sion braking was good—considerably better 
than that of cars with torque-converter 
transmissions not modified by a lockup 
feature. 

Runs with and against the wind clocked 
the De Soto's average top speed at a shade 
more than an indicated 94 m.p.h—plenty 
good. 


Springs Have No Jounce 


The car cornered well, despite its height. 
It was roomy. The leg room afforded both 
driver and passengers was nothing short of 
wonderful, and the chair-height seats gave 
one the feeling that here was a car that 
could be driven all day without fatigue. 

The shock absorbers—the Oriflows intro- 
duced in the ’51 models—took practically all 
the jounce out of the springs, though some 
tendency toward front-wheel hop on rough 
pavement was noticeable. That probably 
‘was a matter of adjustment 

The ’52 De Soto can't disclaim its parent- 
age. It's strictly from a corporation that 
prides itself on its engineering. END 
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Available steel will be used to build models in top demand, like this Coronet four-door sedai 


1952 Dodge Offers 
Green-Tinted Windows 


A seMi-AvToMATic transmission can now 
be had on all 1952 Dodges. Gyro-Matic 
drive, first introduced in 1949 and until 
now available only on a few models, is of- 
fered in combination with Dodge's standard 
Fluid Drive, in which power is transmitted 
to the rear wheels through a fluid coupling. 
Another optional featuré is tinted safety 
glass all around to reduce heat and glare 
from the sun. Waterproofed ignition, elec- 
trie windshield wipers and Oriflow shock 
absorbers are standard equipment. The de- 
sign of the front grille and rear-fender trim 
has been modified. Wheel covers, hub caps 
and tail-light assembly are new. Cotton and 
rayon combination upholstery fabrics, which 
are being used in the Coronet models, are 
said to be more durable and easier to clean. 


TINTED SAFETY-GLASS WINDOWS and wind. 
shield are designed to cut down glare and 
reduce the heat that pours into car on hot 
day. Glass has slightly greenish color. 


Still Uses Sun’s Rays to Make Sea Water Drinkable 


Tus downed airman, who 
appears to be leisurely sip- 
ping a soda, is drinking puri- 
fied sea water from an in- 
latable Navy still that pro- 
duces up to 2% quarts a day. 
Suspended inside the pliable 
plastic sphere is a black cloth 
bag. Sea water poured into 
the bag evaporates from the 
sun's heat, condenses against 
the cooler plastic and runs 
down into a reservoir. 
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Strain Put on a Giant Girder 

‘Tue horizontal testing machine above en- 
rs at the ional Bureau of 
Washington, to study metal 
under tension. Strain gauges 


structures 


IO GAME is too rough for these cards 
made from sheet plastic. They wipe clean 
and are said not to chip, warp or fray. 
Two decks are packed in a pocket- 


placed strategically along the welded ship 
girder indicate any deformations as tension 
creased. This huge steel girder with- 
stood the equivalent of an 843,000-pound 


load before failing. 


Truck Plugs In 

Tuts electric mine car 
just plugs into any. con- 
venient power outlet and 
rambles off trailing a 600- 
foot ‘tension cord” be- 
hind it. Designed to haul 
coal through narrow mine 
pits, the GE car has tank- 
like tracks and a movable 
conveyor-belt loader. The 
cord automatically reels in 
or out as the truck moves. 


wallet designed for servicemen, travelers 
and sportsmen. And if a is lost, it can 
be replaced from a library (right, above) 
maintained by the maker, Northbrook Plas- 
tic Card Co., Northbrook, Il. 
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Hot Atoms Treat Cancer 

Ir woutp take all the radium in the world, 
estimated at three or four pounds, to riv al 
the power of the new cancer-fighting 
below. First of its kind, the General Ele 
tric apparatus applies gamma rays from 
four wafers of cobalt an inch are and 
%-inch thick, made powerfully radioactive in 
an atomic pile. The photo shows how the 
cobalt gun will be used to treat patients in 
a Houston hospi 
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Gas Turbine Drives Tanker 

Tue first gas turbine in ant ship 
(left) now helps propel the 10,000-ton Brit- 
ish tanker Auris, replacing one of four 
Diesel engines. If trials go well, the Diesel- 
electric vessel will be completely converted 
to gas-turbine power. 


[ SPRING LEAVES, ANCHORED TO PLATE 
[AT ENDS, BEND AS PLATE EXPANDS. 
‘OR CONTRACTS, ACTUATING SWITCH 


New Thermostat Sunk in W: 
Tns new room thermostat for electric- 
panel heating can be set flush in the wall. 
The temperature-sensitive element is the 
metal wall plate itself. Actuated by its ex- 
pansion or contraction, an electric switch 
controls current flow directly, dispensing 
with a conventional relay. A finger wheel 
(lower view) adjusts temperature setting. 
The Radiantrol is made by Harry Alfred 
Mulvaney Laboratory, Berkeley, Calif. 
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Last minute news 
& notesSeec. 


BABY A-BOMBS, a revolutionary new 
weapon against troops in the field, 
are here. We have entered an era, 
says Chairman Gordon Dean of the 
Atomic Energy Commission, "when we 
can use atomic weapons tactically as 
well as strategically." Right now, 
we can employ these tactical A- 
weapons in "certain" military "sit- 
uations." New types of A-bombs 
rapidly are multiplying these "sit- 
uations." What all this means: No 
longer are large enemy cities the 
only feasible A-bomb targets--we can 
use small A-bombs more treely, and 
hurl them directly at troop conc! 
trations. Of utmost significan: 
this could upset Kremlin calcul 
tions of the possibility of over- 
running Europe by relying on sheer 
numbers of troops and conventional 
. Weapons like tanks. 


EXTRA-HEAVY SNOWSTORMS will be pre- 
dicted more accurately this winter 
over a 10-state area in the East, 
the U.S. Weather Bureau expects. 
One of its experts, Conrad P. Mook, 
has analyzed records of nearly 500 
heavy snowstorms in the region and 
has found remarkably similar con- 
ditions of temperature, humidity 
and wind prevailing beforehand. By 
recognizing this weather pattern, 
it should be possible to forecast 
future deep snowfalls. 


ADDING a new chemical, an organic 
Phosphate, to aviation gasoline is 
reported to eliminate spark-plug 
fouling and consequent misfiring 
almost completely. 


CHILDREN too young to swallow cap- 
sules of the bitter-tasting but 
lifesaving drug, Chloromycetin, may 
take a derivative of it in a creamy 
preparation pleasantly flavored 
like custard. Developed by Parke, 
Davis & Co., the children's form of 
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Chloromycetin has been found effec- 
tive in treating whooping cough, 
measles, mumps, typhoid fever and 
other bacterial and rickettsial 
infections. 


GERM-WARFARE DEFENSE is one object 
of a newly created Epidemic Intel- 
ligence Service of the U.S. Public 
Health Service. In peacetime its 
medical officers will help fight 
epidemics beyond the control of 
local authorities. In time of war, 
they would be key men in detecting 
outbreaks of disease caused by an 
enemy and in identifying rare and 
unfamiliar diseases whose germs 
might be spread from the air, or by 
saboteurs. 


BLACK EYES can be prevented more ef- 
fectively with electricity than with 
beefsteak. Tests at a Northport, 
N.Y., hospital show that a 20-minute 
treatment called galvanism with 

a very small dose of current will 
forestall a shiner, if applied 
within an hour or so of the injury. 


ANTIFREEZE for cars may be made 
sugar beets. Canada's National 
rch Council reports that sugar- 
beet molasses, a by-product, can be 
converted by fermentation to butane- 
diol, an antifreeze agent. The 
process awaits a sponsor willing to 
spend $2,500,000 to build a plant. 


PROSPECTORS have found a deposit of 
quartz crystals suited for elec- 
tronic equipment, the first dis- 
covered in this country, on a 9,000- 
foot-high Utah plateau. Hitherto 
the U.S. has had to depend on Brazil 
and other foreign sources for this 
strategic material. To stimulate 
development, the General Services 
Administration has contracted to buy 
the entire first year's output. 


AMERICA'S 10 FAVORITE HOBBIES, ac- 
cording to an American Hobby Federa- 
tion survey of 24,000,000 men and 
women, rank as follows in popu- 
larity: stamp collecting; collecting 
handmade American glass; do-it- 
yourself hobbies like building book- 
cases and cabinets; photog- 

raphy; needlework; gardening; auto- 
graph collecting; painting; and 
collecting buttons and dolls. 


The Sditors 


New Bright-Colored Stains 
Show Grain of Wood 


Transparent but loaded with color, 
these new finishes create dramatic 
effects with natural wood grain. 


By Darrell Huff 


F YOU like the good looks of natural 

wood grain, but still want the lift and 
warmth of color, yu can get both with 
some unusual wood finishes that have re- 
cently appeared on the market. 

In most cases these new products are 
quicker and easier to use than traditional 


finishing materials, since a single coat 
usually does the trick. Wood that is wild- 
grained or discolored, however, will require 
preliminary treatment, and for some effects 
a second coat may be desired. 

Novel effects may be achieved with a 
new type of varnish st: kling 
shades of red, blue and green, and in black. 
It imparts a hard, weatherproof finish to the 
wood, coloring it brilliantly and inter 

ing the grain. 
in, Adelphi Color Gra 
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BRUSH ON foundation coat if 
needed, Thin it with turpen- 
tine or mineral spi 


is brushed or wiped on the wood and 
allowed to dry overnight. At this point the 
job is usually ready for use. If a deeper color 
is desired, rub down lightly with fine steel 
wool and apply a second coat. If a high 
gloss is your objective, finish with a coat of 
clear varnish. 

Occasionally you may come up against 
wood tha ot well grained or wood that 
pitted with imperfections, Here a foun- 
dation coat will improve the end result. The 
foundation coat, a type of filler, is brushed 
on and allowed to set for five or ten minutes. 
The excess is scraped off with a putty knife 
and the job then wiped with a clean cloth. 
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SCRAPE OFF EXCESS with a 
putty knife after it has dried 
s. for 5 or 10 minutes. 


WIPE THOROUGHLY with cloth 
and let dry overnight. Work 
is now ready for color. 


After letting it dry overnight, finish with the 
color varnish in the same manner as for bare 
wood. Because of its weather-resistant qual- 
ity, this finish is equally suited to your front 
door, floors, basement bar or unpainted fur- 
niture. Old pieces can be colorfully refin- 
ished by removing the old finish and sand- 
ing smooth. 

‘Another product, also designed for sim- 
plicity of application, is a liquid stain wax 
available in wood colors like maple, red- 
wood, mahogany and walnut, as well as 
blond, gray, ivory and white. I've been using 
Cabot’s Stain Wax, but there are several 
others to choose from that are similar. 


AFTER SANDING WORK 
clean and smooth, ap- 
ply Color Grain with a 

rush or rag. Note the 
effect of the brilliant 
green stain on the 
wood grain, Start with 
legs, as shown in pho- 
to above. 


COAT OF RICH RED STAIN is brushe; 


n table, One app! ally all 


‘This liquid stain wax penetrates deep into 
the pores of the wood, producing, in one 
operation, the rich color of stain with the 
soft luster of wax. It is applied to the bare 
wood with a brush or rag. Allow it to set 
two to ten minutes and rub with a cloth, 
using a rotary motion to work the pigment 


depth 
either 
rubbi 


E 


tory, 


IF COLOR IS LIGHT, 


into the grain and leave an evenly stained 
If additional luster is desired, let 
the first coat dry overnight and then apply 


surface 


1 coat of natural liquid wax and_ polish 


briskly 


END 


will 
gloss. 
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jing Paper 
Hanp inc rolls of building 
paper on the ground is awk- 
ward, especially if only one 
man is at work. One builder 
solved the problem by at- 
taching a %” pipe to his pick- 
up trailer pipe straps. 
The pipe is pulled out for 
use, the roll of paper slipped 
on and unrolled to desired 
length for cutting. A block 
of wood at one end and two 
eyebolts and a hinge pin at 
the opposite end anchor the 
pipe to the trailer—D. J. 
Murphy, Springfield, Mass. 


Old Lead-In Insulates Splice 

Wien you join two lengths of flat-ribbon 
television lead-in, use insulation from an- 
other piece to cover the joint. After you 
have twisted and soldered the conductors, 
light the end of the 
discarded lead-in. As 
the plastic melts, let 
it drip onto the ex- 
posed wire. It will 
make a more durable 
and weatherproof cov- 
er than tape. —P. Cas- 
person, El Cajon, 
Calif. 


os 


Steel Wool Aids Soldering 


A snoxeN electric-light socket mounted 
on a workshop wall and filled with steel 
wool is handy for keeping a soldering iron 
clean. Press the tip into the steel wool 
periodically to remove the excess flux that 
s burning.—John J. Rea, Urbana, Ill. 


Forced-Draft Fires Destroy Stumps from the Inside 


Days or weeks are often needed to burn 
out a stump with a fire built around it, but 
by getting the fire inside, you can sometimes 
do the job in hours. 

Pictured below are two ways of doing 


this. Bore four 1” holes down the center of 
the stump. Then drill a 1” hole in the side, 
facing into the wind, to connect with at least 
one vertical hole. Rolled-up newspaper will 
serve as a pipe to connect a tire pump to 
the draft hole. After placing 


shavings, charcoal and coal 
in the vertical holes, pour in 
kerosene or crankcase drain- 
ings. Light the fire and pump 
gently until the newspaper 
pipe burns away. 

Another method is to bore 
a dozen or so holes through 
the stump about 2” above 
the ground. Six or seven 
bricks and a piece of sheet 
metal will make a crude fur- 
nace. To feed air to the fire, 
use a fan or vacuum cleaner. 
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Old-Style 
Hardware 
from New 


Colonial hardware can be 
made from stock hinges 
with a few hand tools. 


By C. Strickland 


HE hardware store in your neighbor- 
hood has the basic materials for Colonial 
hardware that looks like the real thing. 

In the early days of this country, the 
craftsmen L es of iron to shape for 
hinges and latches. Today, you can take an 
ordinary steel butt hinge and, with a ball- 
pein hammer; a hacksaw—and sometimes a 
drill—inake excellent imitations of their ef- 


s and photos show you a few 
examples. Your needs and imagination will 
suggest more. 

Select loose-pin hinges with five joints, 
if possible. Some types aren't made with 
five joints. In that cut them off at the 
center of each end joint. as shown here. 
ake the leaves apart and shape them 
with a hacksaw and file. Then hammer them 
with a ball-pein hammer, paying particular 
attention to the edges. If you hammer near 
the joint, insert the pin so the pin loops 
won't be flattened. Then cut the pin to the 
new length and assemble the leaves. Ap- 
ply metal primer and flat-black paint 

For screws, buy hex-head, sheet-metal 
screws from a radio-parts supplier. They 
will hold in wood and look well with 
Colonial hardware. 


BEAT HINGES with a 
ball-pein hammer 
(left) after you 
saw them to size. 
Be careful not to 
damage the pin 
loops. Drawing at 
right shows you de- 
signs for four Co- 
lonial hinges and a 
cupboard catch. 
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How the 
Experts Build 
a Snow Man 


Their big, fancy snow sculptures 
take a lot of work, but you can copy 
them on a smaller scale in your yard. 


By Carol Ennis 
I UILDING a snow giant lik 


real construction job th 
dents tackle every winter at 


begin by erecting a framework around which 
the statue is molded. A separate scaffold 
¢ platforms at several levels. 
d-with water forms slush for 
shaping the statue. The job takes the crew 
about three weeks of spare-time work 

For your yard this winter, you can build 
a small version of this Alpinist and his horn. 
If the scale is modest, the statue won't be 
as much work. 


SHAPING THE FORM w ickaxes, students 
work on the scaffold. Snow and water are 
mixed to form slush, which is hoisted to work- 

« who plaster it on the figure in below-freez- 
ing weather. Top of birch log that makes cen- 
tral armature can be seen rising above statue. 
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SO 
CHICKEN WIRE is wrapped around ano’ 
birch log that forms center of the hors h 
then plastered on log. Use of wire makes 
easier to get the slush to stick until 
has frozen. Bulging sections of statue, such 


as hat and nose, also are formed over wire. 


DECORATIVE DETAILS a 
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Wooden Bowl Is Tied Together 


Tus unusual bowl came from the Holy Land and 
was evidently made by hand of a native hardwood. 
It is a rewarding project for the craftsman with few 
tools. If you plan to make Christmas gifts, this de- 
serves a place on your list. 

Numbered steps in the drawing show how it can 
be made by gluing up the base of two pieces, which 
saves the work of undercutting a single one. The 
edges of the smaller piece can be beveled by filing 
or carving, if no power tools are available. The bot- 
tom edges of the eight sidepieces are similarly 
beveled. 

Drill all the holes and finish the parts before put- 
ting them together. On hardwood, a wax finish will 
be attractive. If painted decorations or decals are 
used, protect them with clear lacquer. Use a single 
length of cord to join the pieces to the base, and in- 
dividual short pieces to tie them together at the top. 


Jons Lysrjorp and family of Robbins- and the temperature drops to freezing, they 


dale, Mim 


skate in their own back yard. bank snow around the edges of the yard to 


Whenever three or four inches of snow falls form a rink. The skating surface is sprayed 
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sparingly with a hose until the 
water is %” deep. Too much 
water used at once produces 
spongy, porous ice. After this 
first layer of water has frozen, 
more is added to form a sec- 
ond layer. During spraying 
operations, the hose must be 
kept running constantly. If 
turned off intermittently, the 
water will freeze unevenly. 
The Lysfjords paint stars, 
scrolls and flowers on the ice, 
using a. stiff-bristled brush 
and show-card colors diluted 
with two or three parts water. 
The colors freeze almost in- 
stantly and are protected by 
spraying again lightly. 


Twelve Steps to Carving a 


é pe Ba 


x 


Make it in your shop and smoke it. 
You don’t need a lathe, and the material 
may come from your own back yard. 


By Erwin S. Koval 


HAND-CARVED pipe, finished without 

varnish or other synthetic substances, 
smokes as brier was meant to be smoked. 
You'll find both a smoker's pleasure and a 
craftsman’s satisfaction in making yourself 
one. If you don't use a pipe, it still makes a 
fine gift for someone on your Christmas list. 


All you need for materials is a block of 
brier and a stem, or a bit of Plexiglas to 
make one from. Hobby shops usually stock 
these items. Although imported brier affords 
the most pleasing grain, you can make a 
good pipe from well-seasoned apple, cherry, 
or other curly-grained wood. 

The design is in your hands. You can 
create an original pipe, copy an old favorite, 
or work from a picture. First make a clear 
sketch to lay out on the block of wood you 
have selected. Then follow the steps shown 
on the next two pages. 


e turn the page for 12 more photos. 
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SQUARE UP A BI 

two side corners at the s 
corner above the bow! 
top profiles, using di 


LOCK. Cut off top and 

k end, and top 
ibe the ‘side and 
iders for the bowl. 


Qe 


REAM THE STEM HOLE, with either a reamer 
or another drill, to a push fit for the 
stem. You can buy the stem, salvage one 
from an old pipe, or make one as in step 7. 


TO SHAPE THE INSIDE CURVE between bowl 
and shank, use a file, or a big burr in a 
hand grinder. The sponge-rubber block in 
the vise above makes a good rest for the job. 
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CLAMP THE BLOCK, shank end up, for drill- 

ing the stem hole. Drill to a size you can 
ream to a push fit for the stem, and to a 
depth from the bowl cavity, as marked. 


FLARE THE BOWL with a plumber’s 
reamer, if you have one. 
job. You can also use a carving 


and grinder, or file and sandpaper. 


1 FILE THE SHANK FLUSH with the stem all 
around, and remove burr marks. Kee 
the shape true and symmetrical, Thea sand, 

unless you want a gnarled effect. 


ak 


7] YOU CAN ORIND or turn o plastic stem to 
shape us in the drawing (or see PS, Feb. 
*49, p. 218). With the finished stem in place, 

r to scribed outline all around. 


11 CARVE, IRREGULAR GroOvES: down the 
howl for the effect shown in step 12. 
Use a small gouge or rotary burr. Hand-sand 
to soften edges and remove tool marks. 


RECLAMP THE BLOCK with 
howl horizont 

drill if possible—oth 

—to open out the bowl 


LEAVE THE STEM IN while you co 

shaping the rough-sawed block. A power 
sander makes quick work of this, but rasps, 
files, or carving tools can be used. 


1.2 BUFF THE PIPE on a cloth wheel with trip 

oli, This makes stem transparent and 
brings out brier’s grain and luster. Wax the 
outside, and you're ready for a smoke. END 
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own a gasoli 
show whet 


ould show a 
10 am- 


HEATER-BLOWER MOTORS sometimes Leeds 
because of bad commutators. The remedy— 
dress down or replace. Frayed insulation on 
wires leading to blower may short or open 
cireuit. Replace such wires. 


UNDER-SEAT HEATERS 
may leave you cold if 
floor mats or droop- 

‘overs cut off 


POPULAR SCIENCE 


RUST AND DIRT may eventually 
cut efficiency of the heater core. 
Disconnecting the heater hoses 
and flushing with a garden 
hose, first one way 
other, may help, Appl 
uum-cleaner hose to outside of 
core to suck out dust. 


A HIGH-OPENING THERMOSTAT in the cooling 
system makes a hot-water heater more effi- 
cient by letting the water get hotter. But use 
only a permanent-type antifreeze with such 
thermostats. The ‘high opening (around 
170°F.) would boil away alcohol type. 


TOO MUCH HEAT, leaking through firewall 
openings from the engine may keep you 
cold. This paradox happens if a thermostat 
ically controlled valve regulates water flow 
through heater to maintain an even tempera- 
ture inside car. Engine heat hitting the ther- 
mostat keeps the valve closed and the heater 
inoperative. Sealing leaks is the answer. 


How “Soupers” Pep Up 


Stock Engines 


Brains in the fingertips help put more horses 
under the hood. Here are the facts behind the job. 


By R. P. Stevenson 


N GARAGES, back yards, and alley 

throughout the country, a mechan 
revolution is under way. The rebels h: 
one comy nt in comm They’ i 
satisfied what they’ 
original horsepower rating. 
to do something about it. 

The idea of souping up a stock engine 
always had devotees. But never so many 
now. You see-and hear their signs wherever 
you turn: the clank of wrench against metal, 
the sputtering take-off of an engine fitted 
with a racing cam, speed jockeys gathering 
for a meet, announcements of new clubs be- 
ing formed, And since the war, there 
been a mushroom growth of shops supplying 
such souping needs as high-compression 
heads, dual manifolds, and power cams— 
proof that there are thousands of persons 
who want more horses than they've got. 

If vou do. too, or if you already have been 
ing over an engine, remember this 
point: Hit-or-miss methods may ‘lead to 
greater power, but usually just by accident. 

Generally the men who go farthest up the 
horsepower ladder are those who know why 
they're doing what they do— ll as how 
to do it. They can, for inst: 
questions like thes 
@ Why does a dual intake manifold help 
boost power? 

@ How is torque related to horsepower 
and what is torque 
@ What is an engineer talking about 
when he speaks of “volumetric effici 

@ What is stroking, porting, relieving? 
Why can you expect them to add a few 
more horses to the engine? - 

@ Why are camshafts reground? 


and they're out 


w 
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In souping up an engine, brains in the 
fingertips always pay off. A knowledge of 
the theory and science behind all the ap- 
proved souping steps will help you combine 
them to get the ‘one big thing you're after— 
more and more power. 

Volumetric efficiency. Improving en- 


HOW STOCK 

ENGINES LOSE 
VOLUMETRIC 
EFFICIENCY 


INTAKE VALVE ODEN [EEE 


both’ intake 


gine VE is the major objective of more 
soup-up procedures and accessories than you 
might think—porting, relieving, dual carbu- 
retors and intake manifolds, superchargers 
and reground camshafts. All help pack in 
more fuel. And that gives more power. 
Engine breathing is the shop term com- 
monly associated with volumetric efficiency, 
although the former covers less ground than 
the latter. VE refers to the quantity (or 


* weight) of fuel mixture drawn into a cylinder 


on the intake stroke. It’s best to think of 
the charge in terms of its weight rather than 
volume, for volume varies considerably with 
temperature changes. An engine’s volumet- 
ric efficiency is expressed as a percentage 
of the theoretical quantity that should be 
drawn in if all conditions were ideal. They 
never are. 

Factors that reduce VE. When you try 
to improve the efficiency of an engine, you 
have to buck several of the natural laws that 
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EXHAUST VALVE OPEN BEET) BOTH VaLves OPEN II 


to compensate for material ground off lobes. 
Sketch above gives approximate valve timing 
ee hree-quarter cam. Others may increase 
even more, as well as the intake- 
pales overlap. Double overhead cams like 
those shown are used in racing engines. 


you learned about in high-school physics. 
Here are. the chief ones: 

1. Friction. Air and vaporized fuel mov- 
ing over surfaces of the carburetor, intake 
manifold, intake ports and around the in- 
take valve are slowed up by friction in ex- 
actly the same way as a shaft revolving in 
a bearing. Porting, relieving and installing 
a special intake manifold all help reduce this 
frictional loss. 

Porting consists of enlarging and smooth- 
ing out the gas-flow path between the mai 
fold and valve seats. Just polishing the pas- 
sages alone makes a whale of a difference 
in overcoming friction. In relieving, you re- 
move metal from the top of the block to in- 
crease the gas-flow area between the valve 
seats and the cylinder bores. Intake mani- 
folds for racing engines have large, smooth 
passages with few turns. 

2. Inertia. It takes time and energy to 
start a charge of gas on its way from the 


carburetor for the same reason it takes you 
time to get up speed from a standing start. 
The piston descends so fast on the intake 
stroke that the incoming fuel charge can’t 
keep up with it. A partial vacuum results 
in the cylinder. This vacuum increases 
steadily with engine r.p.m. Grinding the 
camshaft lobes so that the intake valves 
close later gives the fuel charge more time 
to get into the cylinders. 

. Atmospheric pressure. Because air 
pressure is highest at sea level. or below, 
you'll find that it forces more fuel into a 
cylinder in Death Valley than on Pikes Peak. 
Superchargers give VE a boost by increasing 


the pressure at the intake manifold. A dual 
manifold with two carburetors (one for each 
bank of cylinders on a V-8) also gives 
atmospheric pressure a better chi 
In 


ice to 
shoot fuel into the cylinder ddition, it 
helps cut down losses from friction. 

4. Gas expansion, The hot cylinder walls 
cause the fuel mixture to expand. This 
means you can pack in less. The cooling 
system must be right up to snuff if you're 
to get extra horses out of an engine. Engines 
that preheat the fuel mixture to aid vapor- 
ization reduce VE. 

Types of cam grinds. Installing a re- 
grotind cam always boosts horsepower. 

Theoretically, intake valves should open 
at top dead center, close at bottom dead 
center; and the exhaust should open and 
close in the reverse order. However, an in- 
take valve must always be kept open beyond 
BDC, that is, during the first part of the 
compression stroke. to the cylinder a 
chance to fill. The intake valve must also be 
timed to open several degrees before TDC, 
that is, in the last part of the c ist stroke, 
for the simple reason that opening or clos- 
ing a valve requires a measurable period 
of time. 

The object is to have the valve fully open 
when the piston starts down on the intake 
stroke. Likewise, exhaust valvés open before 
BDC and close after TDC. They must open 
well before BDC ‘so that the power-stroke 
pressure won't hold back the piston during 
the first part of the exhaust strok 

In general, the various cam grinds—semi, 
three-quarter, full. super-fu'l and. special— 
progressively move both intake- and ex- 
haust-valve timing away from dead center. 
Following the same pattern. the engine must 
turn over at a higher and higher r.p.m. to 
run smoothly. At low r.p.m.. it bucks. kicks 
and backfires. For one reason, cylinder 


vacuum is so low at low rp.m. that late 
closing of the intake valve allows some of 
the charge to be pumped back out by the 
compression stroke. That's why stock cams 
must represent a compromise between 
smooth idling and a, reasonable amount of 
power at higher r.p.m. 

Increasing piston displacement. 
While improving VE is one way of packing 
in more fuel, it’s not the only one. Enlarg- 
ing the engine capacity is another way of 
doing it. 

This js done by boring out the cylinders 
to a larger diameter and installing larger 
pistons and by stroking the crankshaft, that 
is, grinding the crankpins to new centers so 
that the pistons rise and fall a greater dis- 
tance within the cylinders. An accompany- 
ing sketch shows how this works. Special 
pistons must then be used. Their pins are 
located nearer the top so the piston head 
won't ram the cylinder head, and their 
skirts are shorter to keep the pistons out 
of the crankcase. 

A high-compression cylinder head, 
one of the most popular souping steps, im- 
proves fuel economy somewhat, besides 
helping to deliver more torque at the fly- 
wheel. This is an easy path to more power, 


PISTON 
aise 
iene 
Piston 
‘oaoes 
ower 
\ | //easees tive. 
\ | (sat NE 
| \ 4 
eines 
% ROME 
: aie 
ORIGINAL STROKED 
CRANKSHAFT CRANKSHAFT 


STROKING CRANKSHAFT is done by grinding 
down crankpins so new centers are farther 
from the crankshaft axis. This gives piston a 
longer travel, increases engine displacement. 
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WHY DUAL EXHAUSTS? 
Two tailpipes are not 
jet for looks. On a 


can’t escape fast 
enough through stock 
ipes and muffler. 
Gonsequently they 
tend to it back into 
the cylinders, upset- 
ting the volumetric ef- 
ficiency. Straight- 
through mufflers are 
iso used to reduce 
this hack pressure. 


but current roadside fuels impose a top limit 
of about 8.5-to-1 compression. Incidentally, 
the mechanic who relieves a block should 
bear in mind that removing metal de- 
creases the compression ratio by making the 
combustion chamber larger. 

More torque is the big objective in 
souping up an engine. Raise the peak torque 
and you automatically boost the peak horse- 
power. i 

‘Torque results from force applied around 
a center of rotation. When you turn the 
steering wheel of a car, you apply torque to 
the steering column. In the same way,.the 
engine’s explosive force exerted on the pis- 
tons becomes torque at the flywheel. 

Torque is the product of two factors—the 
force you apply and the radius of the circle 
you apply it in. Put 10 pounds of force on 
a crank one foot long (radius) and you get 
a torqué of 10 pound-feet. Lengthen the 
crank, say to two feet, and torque becomes 
20 pound-feet. 

But torque alone doesn’t give horsepower, 
which is what you're after. Engine r. 


high-school physics, is the rate of doing 
work, and work is force multiplied by the 
distance through which it is applied. So by 
properly combining torque and r.p.m., you 
get time, distance and force—the three ele- 
ments that make up power. Increase torque 
at any r.p.m. and horsepower goes up. Like- 
wise, inerease r.p.m. (keeping torque con- 
stant) and horsepower goes up. 

If you examine a chart showing the torque 
and horsepower curves for a stock engine, 
you'll find that the torque curve hits a peak 
at perhaps 1,800 rp.m.—and then slides 
steadily downward—while the horsepower 
continues to climb steadily to about 3,600 
r.p.m. before falling off. 

Why torque falls off. There are two 

major reasons, both of them resulting, oddly 
enough, from the greater engine speed. One 
is reduced volumetric efficiency. (The pis- 
tons are working so fast that a full fuel 
charge can't be drawn in.) The other is the 
rising friction that always accompanies run- 
ning a mechanism at higher and higher 
speeds. 
Despite the falling torque, horsepower 
continues to rise because another of its 
major constituents—r.p.m.—continues to in- 
crease. Horsepower goes on climbing as long 
as the percentage of r.p.m. gain exceeds the 
percentage of torque loss. When gain and 
loss equalize, the horsepower peaks, too. 
Any further boost in r.p.m. would only 
bring a horsepower drop. 

From this you can see that any souping 
procedures that raise the torque peak will 
also send up the peak horsepower. In stock 
engines, torque usually peaks at about one- 
half the r.p.m. where horsepower levels off. 
In a “hot” engine, the one-half relationship 
no longer holds. The more souping you do, 
the closer the peak torque moves to peak 
horsepower. In full racing engines, the peak 


how fast torque turns the flywheel—is in- 


torque stands about two-thirds of the way 
volved, too. Power, you remember from 


up the rp.m. ladder. END 


NEXT MONTH, read how an expert would soup up a stock engine. 
The author, Jim Pauley, a noted racing driver, cut his mechanic's 
teeth on Model A hop-ups and sharpened them on midget racing cars, 
winning championships in 1946 and 1947. 

About the same time, he set himself up in the business he still runs 
service center that goes 


at Banksville, N. Ya ‘sports-car repair 
under the name of Sports Car Enterprises. Foreign sports cars are 
now Jim's specialty, but he frequently gets his wrenches into American 


cars, too. Few sports-car contests on the East Coast are complete these 
days without Pauley as a driver. and he consistently comes in a winner. 
Don’t miss his authoritative souping article next month. 
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‘ADMITS ETH 
KEROSENE TO CARBURETOR 


TO MEAT INCOMING CHARGE 


4 
FUEL PUMP. 
PUMPS KEROSENE 


Report from Abroad on 
Kerosene-Fed Cars 


‘Vienna, AUSTRIA 
Dear Editor: 

American motorists who like to save gaso- 
line should see how it's saved in Austria. 
Over here, gasoline is rationed and very 
little is available. To keep going, many cars 
are equipped to burn kerosene as their main 
fuel. 

A kerosene burner called the Econom 
leads the field. Around Vienna, you find it 
on quite a few American cars as well as the 
European makes. It has five major parts—a 
combined intake-exhaust manifold, a 14-gal- 
lon gasoline tank, a dual fuel line, a dash- 
board-mounted valve for switching from one 
fuel to the other, and a compression-reduc- 
ing spacer plate to go under the cylinder 
head. 


Your older readers may recognize this as- 
sembly as similar to a kerosene-burning unit 
marketed in the U.S. during the Twenties. 
They will also remember that the first Ford- 
son tractors burned kerosene. But gasoline 
was so cheap in the States 25 years ago that 
kerosene didn’t get far. 


Gasoline Used for Starting 


Like the old American units, the Econom 
burner resorts to gasoline for starting the en- 
gine when cold. The gas feeds by gravity 
from a small tank under the hood. After 
the engine is warm, you switch the dash- 
board valve and the regular fuel pump de- 
livers kerosene to the carburetor from the 


KEROSENE LINE 


Kerosene-burning jeep. In this sketch, artist 
Stewart Rouse indicates how keros it made 
in Europe can be fitted to a jeep engin 


main tank. Smart drivers have learned to 
switch back to gas before shutting off the 
engine—that fills the carburetor with gas for 
starting. 

For good combustion the kerosene-air 
mixture must be heated. That's the job of 
the combined manifold. An engine-length 
steel box surrounds the original intake mani. 
fold. Exhaust gases are collected in this 
outer manifold and carried to the exhaust 
system, heating the walls of the intake mani- 
fold as they pass. 


Spacer Cuts Compression Ratio 


A lower compression ratio is required. To 
reduce it to 4.5 or 1, an aluminum plate 
matching the gasket is installed between the 
block and cylirder head. 

An engine gets 80° F. warmer with kero- 
sene than with gas, but this heat increase 
improves combustion. However, the extra 
heat makes it necessary to use heavier motor 
oil and change it more frequently. 

Operating on kerosene gives less power 
and pep. But people here who drive Ameri- 
can-made cars don’t mind since these cars 
have, by European standards, a huge power 
reserve. Since fuel costs are some 60 per- 
cent less, the power loss is not hard to take. 

The Econom kit can be used on any four- 
cylinder, six-cylinder, or straight eight en- 
gine that has both intake and exhaust mani- 
folds on the same side. 

Frepenick H. BAER 
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Test yourself on what cars use these starting methods... 


1. TURN IGNITION KEY 


TURN TENTION KEY L 


AND THAT'S ALL! 


1._TURN IGNITION KEY 


2, PRESS STARTER BUTTON BY 
PUSHING CLUTCH PEDAL 
TO ROOR 


TO ROOR 


an 


T IS tougher than you may think to slide 

into the driver’s seat of an unfamiliar 
1951 car, and: start the engine promptly. 
U. S. motor makers are using as many ways 
to fire up their engines as to shift their 
gears. One reason is the buying public's 
fondness for appealing gadgetry. Another 
reason is the ancient problem of the absent- 
minded driver who starts the engine while 
it is connected to the wheels—a slip that 
may be comic but is sometimes tragic in its 
consequences. 

On two cars the starter button is under 


2. PRESS ACCELERATOR PEDAL 


2. MOVE HYDRA.MATIC DRIVE 
SELECTOR TO NEUTRAL AND LIFT IT 


2. PRESS STARTER BUTTON, 


1. DepRess CLUTCH 


2. TURN IGNITION KEY 


the clutch pedal: you push the clutch down 
to hit the starter. In another, the dash but- 
ton won't work unless the clutch is down. 
Most automatic drives have interlocks that 
cut out the starter unless the selector is in 
Neutral or Park. 

Test yourself by trying to match up the 
six different starting procedures for 1951 
cars shown above with the twenty-five com- 
binations of make and drive listed below. 
Steps such as using a hand choke or putting 
a id shift in neutral are omitted for 
simplicity. 


Hudson (with standard and Hydra-Matic 
transmissions), Mereury, Lincoln, Chevrolet, Pontiac, 
Oldsmobile, Kaiser, Frazer, Henry J, Jeep and Crosley: 
A Studebaker with automatic transmission also fits in 
this category, although you pull a lever rather than 


ush a button. (B) Cadillac, Plymouth, Dodge, 


(G) 8 


Soto, 
with Hydra. 
standard transmission. (E) Buick and Packard, (F) 
Hudson with Supermatic transmission. Starter won't 
‘work until clutch is down. 
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Trailer Brakes 
Go Hydraulic 


(OUCH the regular brake pedal, 
and this new coupling unit ap- 
plies hydraulic brakes simultane- 


SLAVE CYLINDER, connected to c: 
hooks to coupler mounted on traile 
are hitched, linkage operated by wy 
presses coupler spring. 


by hydraulic line, 

When vehicles 
‘ight lever com- 
Pushing down car brake 


ously to a car and the trailer coach 
it is towing. 

The unit consists of two parts, 
one in the car's hydraulic system, 
the other in the trailer’s. These hy- 
draulic parts are linked mechani- 
cally so that the trailer can 
hitched or unhitched quickly with- 
out loss of fluid. 

Made by the Stromberg Hydraul- 
ic Brake and Coupling Co., Chi- 
cago, the hydraulic coupling unit 
is original equipment on some new 
trailers and is offered as an acces- 
sory for others. The trailer brakes 


pedal causes slave-cylinder piston to move push rod _ themselves are the same type used 
that, in turn, moves master-cylinder piston on trailer. on cars, 
If trailer should become uncoupled, breakaway cl A hand control, mounted on the 


unhooks the upright lever, causing couple: 
set trailer brakes. At same time, 
free, preventi 


tiave cylinder dipe 


g fluid loss or damage to car brakes. 


steering column of the car, gives 
separate trailer braking if desired. 


HOW HAND CONTROL WORKS. This sketch 
shows the principle. If pedal is used alone, 
valve in hand control opens, allowing pres- 
sure to build on both car and trailer brakes. 
If hand control is used alone, valve closes 


| 1 
and car brakes are not applied. If foot pedal 
is pressed while hand control is being used, 
pressure in car system gradually overbal- 
ances that exerted by control and valve opens, 
equalizing pressure on car and trailer brakes. 
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The two men were standing in the road waving their arms and shouting at each other, 


s Cr 


Christmas looked tough for Tony—his 
trees late for market, a smashup and 

lawsuit on his hands. Just the spot for 
Santa’s helper from the Model Garage. 


Ss e 


By Martin Bunn 


HEAVY blizzard just after Thanksgiving 
had snarled up traffic. Subsequent 
storms added to the snowfall—till now, only 
a couple of weeks before Christmas, high 
banks were piled up on either side of the 
roads. 

As a result, most of Gus Wilson's chores 
at the Model Garage consisted of mending 
broken tire chains and sending out the 
wrecker to pull cars out of the drifts. And 
that sort of work isn’t Gus Wilson’s idea of 
the garage business. 

It was about nine o'clock one night with 
the mercury dipping uncomfortably to the 
zero mark, when Gus and Stan Hicks, his 
helper, were driving back to the garage from 
one of the many tow calls. Gus wouldn't 
have answered the call at that hour if it 
hadn’t come from his old crony Doc Marvin, 


who had got himself stuck in a drift on the 
outskirts of town and had to get back to the 
hospital to perform an operation. 

“Cripes, it’s cold,” grumbled Stan as Gus 
maneuvered the wrecker along the whit 
ribbon of road between the snowh " 
hot cup of coffee sure will taste good. 
's Grill is the next stop,” Gus 
‘if I don’t slide off the road into one 
of these drifts myself.” 

Just then a horn blasted and headlights 
flashed behind them. Gus swerved the 
wrecker as far to the right as he could, and 
a big sedan sped by. It kicked up such a 
swirling plume of snow that Gus had to slow 
almost to a stop. 


A Guy Looking for an Accident 


“Darned fool,” muttered Gus as he 
switched on the wipers to clear the wind- 
shield. “There goes a guy who's sure looking 
for an accident.” 

Gus no sooner had the words out of his 
mouth than there was a muffled, crunching 
crash up ahead. 

“Sounds like he’s found it,” said Stan. 

Gus slowed the wrecker for the hill and 
curve that he knew were ahead. A glow from 
headlights told them that the crash was 
probably just around the turn. 


It was an odd sight. The big car that had 
passed them had plowed into the rear of an 
open truck piled high with Christmas trees. 
Through a cloud of churned-up snow and 
fall balsam needles, Gus and Stan could 
make out the figures of two men standing in 
the middle of the road. One was a big 
heavy-set fellow, the other small and slight. 
The little man was waving his arms wildly, 
Both were shouting at the tops of their lungs. 


Gus Cools Off a Hothead 


“Anybody hurt?” called Gus as he and 
Stan slid out of the wrecker’s cab. 

The shorter of the two men ran toward 
Gus, and Gus recognized Tony Johns, a suc- 
cessful truck farmer with a place a few miles 
out of town. 

% id Tony, “am I glad to see you! 
I parked here just a few minutes ago to see 
what was wrong with my truck and the next 
thing—whammo-this guy smashes into the 
back of my truck. Now he says he’s gonna 
sue me!” 

“You're blamed right I am,” shouted the 
big man, pulling the collar of his heavy over- 
coat up around his ears. “You picked a fine 
place to park on a night like thi 

“The truck was acting up so I had to 
stop. I pulled over to the side of the road as 
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far as I could without getting into a drift.” 

“Well, there's a law in this state that says 
when a truck is parked for repairs, the driver 
must set out flares to warn other drivers.” 

Gus hadn't the slightest idea who the man 
was. Judging from his car and clothes, he 
was someone with money and maybe in- 
fluence—but Gus felt it was about time he 
stepped in. 

“Now wait a minute, mister,” he said. 
“When it comes to laws, there's also a law 
against reckless driving, and I wouldn't call 
what you did when you highballed past me 
back there exactly safe driving.” 

“Well, what about my car?” asked the 
man, cooling off considerably. 


No Great Harm Done 


Gus walked over to the big sedan. Judging 
from the tracks in the snow the car had been 
braked considerably before plowing into the 
back end of Tony’s truck. The skid had 
turned the big sedan slightly sideways and 
a few extra Christmas trees that Tony had 
tied onto the back of his truck evidently 
had helped ease the shock. The angle at 
which the car hit had saved the radiator. 
About all the damage Gus could detect was 
a slightly rumpled right fender. 

“Have you tried to start her?” Gus asked. 


“Well, see if you can, then back her away 
slowly.” 

The big man grunted as he squeezed him- 
self under the wheel. The engine took hold 
immediately. 

“Okay,” called Gus. “Now ease her back.” 

Inch by inch the front of the car moved 
away from the truck and its load of trees. 
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As it did, Gus followed, looking down at the 
right wheel and fender. 

“No great damage, mister. Set your brake 
for a minute and I'll bend this fender up a 
bit so therel be no chance of the wheel 
hitting it when you make a sharp turn. Then 
you can be on your way. There, that’s got 
it” 

Stranger Drives Off in a Huff 


Without so much as a “thank you” the 
big man shifted into first and turned out into 
the road. He leaned out of the driver’s win- 
dow and shouted, “You farmers haven't 
heard the last of me yet.” And then he 
roared off down the highway. 

Gus laughed. “Pleasant sort of guy to 
run into on a dark night. Now tell me, Ton 
what are you doing out on a night like this 

“Christmas trees,” replied Tony, waving 
his arm in the direction of his truck. “Got 
a new winter business. I buy ‘em, cut ’em 
down and sell ‘em in the city. This is my first 
load and I gotta deliver these trees tonight. 
But something's gone wrong with my truck.” 

“Engine stalled?” 

“No, but right after I left my farm she 
began to shake. You know,” Tony added, 
groping for the right word, “she began 


ibrate?” 

“That's right, she vibrated from side to 
side. And the faster I went the worse she 
shook. So finally I stopped here to take a 
look.” 

“Umm. Well, there's no sense trying to 
find what’s wrong out here. Let's head for 
the garage. I'll drive the truck and Stan can 
trail us in the wrecker just in case things 
get worse.” 


Gus Gets the Shakes 


They hadn't gone very far when Gus 
realized that the vibration Tony had com- 
plained of was no figment of the imagina- 
tion. At slow speeds, it wasn’t too noticeable, 
but when the truck hit about 25 she really 
started to shake. 

“When did you first notice this?” asked 
Gus, his voice quivering in tune with the 
vibration of the truck. 

“Right after I started out tonight. She al- 
ways ran fine up to now.” 

When they reached the Model Garage 
Stan, who had gone on ahead in the wrecker 
when he saw that the truck would make it, 
had the doors open and the lights on. 

Continued on 


Replacing Tie-Rod Ends. When worn tie- 
rod ends are replaced, the following pro- 
cedure will make it unnecessary to realign 
the wheels after the job is done. 

Remove each tie rod from the steering 
assembly without loosening the clamps that 


Access 
PLATE 


Keep Dirt Out of Transmission. On many 
cars with automatic transmissions, the fluid- 
level inspection plug and filler-tube are lo- 
cated where dirt collects. Make sure this 
is brushed away before the transmission is 
opened. Dirt dropped or washed inside the 
delicate mechanism can result in an ex- 
pensive repair bill. 


Please turn the page for more auto hints. 


ma) s 
USING THE PAIR OF DIVIDERS) 
‘AS A MEASUREMENT, SCREW 
NEW IN THE NEW TIE-ROD EN| 
TIE-ROD TO THE CORRECT 
END, 


hold the ends to the rod. About 6” from the 
end, file a mark on the rod (1). Set a pair 
of dividers so one end is at the center of the 
seal over the end ball, the other at the filed 


(2). Turn up new end until it equals 
this measurement (3). 


(MAKE Two) 


Shield Seal Stops Flying Stones. In at 
least one new car model, small stones 
thrown up by the rear tires collect on top 
of the rear gravel shield, marring the finish. 
Discovering that the stones were passing 
through the bumper-bracket slots and an 
opening between the shield and bumper, 
one owner installed the seal shown above. 
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MORE Hints trom the Model Garage 


4 COPPER VENT) 
SOLDER 


\4"imsioe- 
DIAMETER HOSE 


CYLINDER 


Bleeding Hydraulic Brakes. This rig will 
make it easy to bleed your brake system 
after a repair job. To assemble it, you'll 
need a spare cap for the master cylinder. 
Solder a piece of X” tubing into a hole 
drilled through this cap. You can also use 

ssembly to flush the brake system with 


LOOSENED 
CLAMP. 


Oil Quiets Noisy Muffler. If noises come 
from a muffler slip joint, wrap the joint with 
cloth, saturate with penetrating oil, and 
leave overnight. If this fails, remove muffler 
and apply the oil. The oil cleans out rust 
that keeps joint from slipping properly 
when temperature changes expand or con- 
tract the inner muffler tube. 


Dash Indicator Checks Level, Cleanliness of Oil 


Pus one button on this car accessory 
and you can see whether your crankcase 
oil is too low or too dirty for safety. Push 
another and you can also check the fluid 
level in ari automatic transmission, if you 
have one. 

When you press the button with the 
engine runnin; fold vacuum draws oil 
into a glass-faced indicator. At the same 


mai 


CRANK | __ 
CASE 


time, a lamp behind the indicator lights up, 
showing whether the oil is clean or dirty. 
A hollow dip stick that comes with the Oil- 
Eye unit must be cut to equal the “low’ 
mark on the regular dip stick. Thus, if oil 
drops below this level, none will show 

dicator. Oil-Eye Corp. of Amer 
nona, Minn., also makes units for c 


INSTRUMENT 
PANEL 


METAL TUBING 


PUSH 
HOLLOW BUTTON 
IP STICK INDICATOR, 


METAL TUSING 


AUTOMATIC 
TRANSMISSION 

SAFE 

OW LEVEL 
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HOPPING -for a Christmas tree, you sometimes 

get the impression that most of them grew up in 
a narrow alley between tall houses. There’s not much 
you can do with a tree that’s skinny all around, but 
a reasonably fat one, even though unsymmetrical, can 
be redesigned to hide nature’ s. Start with a tree 
that’s taller than you need. With a little judicious 
clipping and rearrangement of a bough here and 
there, as shown in the sketches, you can shape and 
groom it to taper gracefully to a point at the top. 

To steady the tree, secure a wire or strong dark 
thread to the trunk, about a third of the way down 
from the top and run it to the picture molding on 
wall behind or to a nearby door or window j 
Fasten it with tacks. 


FILL ANY BARE SPOTS brai 
t from rear of tree. Bore ht 
insert branch with glu 


CLIP BRANCH ENDS. Start at top and 
step back often to check the work. 
Dab cut ends with dark paint. 


BRACE LONGER BRANCHES that may 
sag by tying to branch above with 
fine, but strong black thread. 
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Prop them up with jack posts or 
Lally columns before your home suffers 
major damage. Here's how to do it. 


By Denis Sneigr 


OES your house have fallen arches 

The arches, in this case, are the gird- 
ers in the basement—the husky beams on 
which the floor joists rest. In many older 
houses the girders have sagged, with pro- 
gressively increasing damage to the upper 
floors. Correcting a sagging girder is easy, 
jally if you catch it when it first be- 
to go. If you neglect it, the condition 
can only get worse and it may result in 
serious trouble upstairs. 

‘The easiest way to bring sagging girders 
back to level is with jack posts. A jack 
post is made up of two lengths of telescop- 
ing steel tubing with an adjusting screw and 
top and base plates. You place the pos 
under droopy girders and turn the screws a 
little each week until the girders are level 
‘once more. 

Wooden posts also can be used to bolster 
sagging girders. You first have to jack the 
girder up slowly, however, and then place 
the post under it. Builders and maintenance 
men usually don’t put in wooden posts now 
because they are more troublesome to in- 
stall and are subject to shrinkage and rot. 

Why girders sag. There are many dif- 
ferent ways the trouble can start. Perhaps 
the house was improperly. bi 
with. Possibly the girders didn’t have 
enough posts in the right spots. Maybe the 
basement floor has settled, letting down the 
posts that are already there. 

Modification of the house—additions 
built on, ‘itions moved or new ones in- 
stalled—also can cause girders and joists to 
sag because weight has been added or 
shifted around. 

A settling foundation, shrinkage and 
warping of timbers, and rotted wooden 
basement posts also cause girder trouble. 

Signs of trouble upstairs. When 


JACK IT UP SLOWLY. Framing and beams thi 
have sagged out of shape must be jacked up 
slowly to avoid damaging the house. 


Six Spots in Your Basement That May Need Jack Posts 


UNDER GIRDERS OR BEAMS 
that have sagged or to re- 
place rotted wooden posts. 


UNDER A FIREPLACE. Put ex- 
tra beam under the joists 
and use two jack posts. 


| 
| 
c- UNDER JOISTS that are above 


a heating plant. Heat often 
affects joists and flooring. 


UNDER HEADERS AND JOISTS 
irs. Cracks in plas- 


need of support. 


girders begin to sag, you'll usually see some 
or all of these signs in the upper rooms: 
cracked plaster, sticking doors and windows, 
sloping floors, and floors that don't feel solid 
when you walk across them. If you let 
girder trouble go long enough without cor- 
recting it, even the roof of your house may 
begin to sag. 

Shrinkage of joists and of the plates at 
top and bottom of partition studs can also 
cause similar but milder difficulties. How- 
ever, there is little you can do about cor- 
recting this, since shrinkage is common to 
almost all frame houses. 

Checking the signs. Use a long mason’s 
level to check the flooring. If you use a 
short level, buckled flooring may fool you 
into thinking the floor is sloping. 

In the basement, examine the girders 
closely. Inspect every spot where a girder 
is spliced or meets any other member, look- 
ing for signs of separation. Also check the 
girders with a line level or a long level. If 
you don’t have a mason’s level or a line 
jevel, get a 6’ piece of one-by-two that is 
straight and clamp your level to it. The dip 
in a girder may be so slight that a 12” or 


UNDER HEAVY EQUIPMENT, 
like a freezer. Put in Lally 
columns before freezer. 


UNDER PORCHES. Put in con- 
crete footings before plac- 
ing jack posts, 


18” level wouldn’t show it because the level 
wouldn't have enough bearing surface. 

* How to use jack posts, Several com- 
panies make these adjustable steel supports 
under different trade names, and you can 
buy them from hardware stores, lumber- 
yards or mail-order houses. 

Place the post under the girder, Adjust 
the telescoping sections until the top plate 
is touching the girder or as close to it as the 
adjustment will allow. Then rotate the 
screw until the top plate bears against the 
girder. Check the post with a level to be 
sure it isn’t cocked. Then turn up the screw 
eat the post begins taking up some of the 


But take it easy. All jack posts should 
be turned up slowly. When the timbers in 
your house begin to sag, it is a gradual proc- 
ess. Little by little, the girders and fram- 
ing members are pulled out of line. Jacking 
up a sagging girder slowly gives the struc- 
ture a chance to resume its normal shape. 

If you jack a sagging girder up to level 
too quickly, you can crack it and other 
framing members, do further damage to 
cracked plaster, open old cracks wider, and 
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BRIDGE JOISTS WITH A BEAM and put a jack 
post under beam. If you bridge more than 
three joists, put jack posts at ends of beam. 


even cause a whole plaster wall to fall. 

Other dangers of fast jacking are leaks 
in plumbing and gas lines. Even when you 
follow directions and jack up slowly, it’s a 
good plan to watch gas and plumbing lines 
for le 

Do you need footings? You can't al- 
ways trust a cellar floor as a bearing for a 
post. It depends on the thickness of the 
floor and the fill and soil under it. If your 
home was built fairly recently, you may be 
able to determine floor thickness by check- 
ing the local building code. It's not un- 
common to find cellar floors as thin as 1%” 
or 2”—too weak to take concentrated loads. 


TACK RAG 


If you find that you need footings for 
your posts, or if you want to play safe, 
here’s how to put them in: 

Break a hole 2’ square in the floor and dig 
it out at least 1’ deep. Fill it with this con- 
crete mix: four parts gravel, two parts sand 
and one part Portland cement. Let the con- 
crete set at least three days before install- 
ing the post. You can fir the footings 
flush with the floor or raise them an inch 
or two. 

Bridging joists. Sometimes the joists 

themselves will sag, especially where they 
have a long run or have lapped splices. 
One treatment is to put a new beam under 
ing joists and put jack posts under 
the beam. A length of four-by-four, channel 
iron or an I beam will serve. If you are 
going to bridge more than two or three 
se at least two jack posts. 
‘Where to use Lally columns. If you 
are going to bring into your home an un- 
usually heavy piece of furniture or equip- 
ment—piano, home freezer, big refrigerator 
—you can first strengthen the floor beneath 
by installing Lally columns to forestall any 
sagging. 

‘A Lally column is a length of steel tub- 
ing filled with concrete. It has top and base 
plates. ly columns are not adjustable. 
They are usually employed in new con- 
struction, but can also be used under sag- 
ging girders and as replacements. for old 
wooden posts. END 


In varnishing and enameling furni- 


ture and other woodwork, it is vitally 
important to keep the surface clean 
just ahead of the brush. A practical 
means of doing this is to use a so- 
called “tack rag.” This may be pur- 
chased or made. Preparation: Use lint- 
less cloth such as an old handkerchief, 
which is good because of its hemmed 
edges. Dip it in water, wring quite dry, 
then sprinkle lightly with varnish. 
Refold and rewring so the varnish 
permeates the cloth. Keep it rolled in 


cilcloth or waxed paper when not in 
use to prevent drying out. Should this 
occur, sprinkle with water and wring 
out again. 
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You Can 
Wrap ’Em 
Without Bows 


Met men bungle-the job of gift-wrap- 
ping because they're all thumbs when 
it comes to whipping a length of ribbon 
into bows and rosettes. But if you eliminate 
the ribbon you can dress up a gift so it won't 
look as if it was wrapped in the dark. 


Metallic papers usually have enough body 
to fold crisply. Tack down each fold with a 
bit of cellulose tape as you work. Finish off 
with one of the crossties shown here, which 
can be managed by practically any heavy- 
handed male. 


HEAVY METALLIC CORD ties 
as easily as thick grocer’s 
twine. A sparkling orna- 
ment covers knots. 


GIFT-WRAP TAPE ressed 
down neatly mules a 
smooth package. Greeting 
lettered with tape is good. 


METALLIC FLAKES, sprinkled 
over masking ‘tape that 
was applied sticky-side out, 
give lots of extra glitter. 


SWLVER TINSEL over silver 
paper doubles the 

ps of tinsel tied i 
the knot finish off the job. 
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Cats Are Fun 
to Photograph 


An expert reveals tricks that help 
you get good pictures of Tabby. 
Patience is the biggest requirement. 


By Walter Chandoha 


ATS are easy to photograph—if you can 

tap an unlimited supply of patience. 
Beyond that, all you need is a camera (I 
prefer a reflex) with flash attachment. An 
ant, portrait lenses, a tripod and a 
h extension are helpful, but by no means 
tial, 

The best place to work is a spot the cat 
likes best and the best time is just after he 
has eaten. When the cat gets down to the 
business of washing, you can start clicking. 
Set up your equipment beforehand and 


es: 


keep backgrounds plain. If the cat happens 
to like a spot in front of a cluttered back- 
ground, stretch a sheet behind him. 

Make silly noises to get Tabb: 
tion: miaowing, barking, hissing, squeal 
crumpling paper, or whatever you think 
might work. If the cat is uncooperative, a 
morsel of shrimp, liver, catnip, ground beef 
or sardines will bring him around. Shoot 
while he is looking for more. 

You can use flood or daylight, but I favor 
flash bulbs. Their strong light enables you 
to use a small aperture and a high shutter 
speed—both requisites for getting good 
pictures. 

An aperture of £/22 will give you suffi- 
cient depth of field so that any slight error 
in focus will automatically be corrected, 
And if your focus is right on the nose (you 
should take that literally—focus on the nose 
and whiskers rather than on the eyes) you'll 
get an over-all sharpness irable, 
As for shutter speed, r the 
closer you get to a moving object the faster 
your shutter will have to be. Working about 
three feet from a cat, I find that 1/250 sec- 
ond stops all but the fastest motior 


These are photos by Walter 
Chandoha, a specialist in 
cat pictures. Hundreds of 
cats have cavorted before 
his camera, and the results 
have been widely published. 
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Parts Bin Revolves. 
Because it can be re- 
volved like a Ferris 
wheel, the bin at left 
makes small parts 
readily available. It is 
in two sizes, 
28 or 46 bit 
Manufacturing 


with 
H. J. 
Co., Linwood, Mich. 


Open Sockets Have Ratchet. This wrench 
can be slipped on tubing, rods or studs and 
then down onto the nut or fitting to be 


turned—both the ratchet head and the 
sockets have open sides. Ratchet arcs are 
small—74° on most sets and 5° on the 


largest set. Six sets are available, covering 
socket sizes from %” to 4” in increments 
of 1/16”. Tubing Appliance Co., Los 
Angeles. 
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Drill Powers Router. A 
electric drill can be converted 
to a portable with 
this attachment, which cuts 
grooves, rabbets, tenons and 
mortises follow a 
pattern line with it or use one 
udjustable fences, A 
gauge controls the depth of 

grip 
gives the operator good con. 


router 


You can 
or two 


cut. The two-handed 


trol. A 3/16” router bit is i 

cluded with the attachment. 
Other bits and 4"—are 
available as extras. Bertram 


Engineering and Supply Co., 
Kansas City, Mo. 


Vise Clamps Irregular Work. The jaws of 
this Swedish-made vise consist of three 
groups of flat-ground plates that can be 
moved in relation to each other to suit the 
work, and set so that the work rest on 
acon surface underneath, Then they can 
be locked to retain their relative positions, 
and the main screw advanced to hold the 
work, The drawings below show how it 
holds work of various shapes. The Sevo vise 
comes in two sizes, with 24” 


4” or 5” between 
jaws. De Wilde-Jones, Inc., San Francisco. 


Spray Gun with Built-in Compressor. A 
complete spray-gun system, including a 10,- 
000-r.p.m. motor and a dual-piston com- 
pressor, is built into this 17-Ib. unit. It will 
spray one quart in four minutes at 50-Ib. air 


pressure. Included with the gun are extra 
aluminum canisters, three nozzles, and 
strainers, plus a carrying case, Kapner 


Hardware, New York City 


Attachment Sharpens Jointer Knives. 
Without removing the cutterhead from the 
machine, you can quickly sharpen the 
knives with this motor-driven grinder. It is 
made for Delta 8” jointers. The jointer is 
furnished with a table that is drilled and 
tapped to take the attachment. Proper 
grinding angle is obtained by placing a pin 
through the stop bar and into the head. A 
crank turns a lead screw that draws the 
grinding wheel across the knives. Delta 
Power Tool Division, Milwaukee. 


Knife Holds Injector Blades. w Or 
used injector-type razor blades can be used 
in this knife. When part of the blade be- 
comes dull, it can be broken off and a new 
part of the blade extended. Korbin, Inc., 
Hickory, N.C. 


Magnets Pluck Chips from Castings. 
These magnetic tools are designed for en- 
tering small openings, such as blind holes, 
to remove boring chips. The nonmagnetic 
brass tip and neoprene bumper rings pre- 
vent the tool from grabbing the bottom and 
sides of the hole. Some models have a re- 
ase pull that dumps the chips off the tool. 
Chips removed by hand from other 
models. Diameters of the five different mod- 
els are 1/16”, %”, 1%” and 2%”. Multifinish 
Manufacturing Co., Detroit. 


Tape Locks to Measure Inside. An arrow 
on the case of this tape indicates the dis- 
tance between the end of the tape and the 
edge of the case, simplifying inside mea 
urements. A lock on the side of the case 
holds the tape at any point until released. 
The tape, which has a decimal conversion 
chart, is made in 6’, 8’ and 10’ lengths. 
Master Rule Mfg. Co., Middletown, N. Y. 
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One-Evening 
Gift Projects 


Kit Plus Jug Equals Lamp. An 
old stone jug or bottle and a v 
kit for one of the new thre 
indirect bulbs add up to this color- 
ful table lamp 

The first step is to drill a hole 
for the lamp cord near the base. 
You could avoid this chore with a 
side-outlet socket, but the wire is 
then likely to be a nuisance. With 
either a carbide-tipped drill bit or 
an electric vibrating tool, you can 
quickly put a hole in glass or glazed 
ceramic material. If you don’t have 
this equipment, use your hand drill 
or drill press as shown in the photo 
at left below. 

Make a puddle of kerosene, 
water, or turpentine containing 
few pinches of abrasive grains, and 
run the drill at fairly low speed. 
Withdraw it frequently 

The socket, wire and plug shown 
are part of a ready-made, pre- 
wired kit sold for use with three- 
way mushroom-shaped indirect 
lamps. You can use a similar kit or 
assemble your own parts. 

To attach the socket assembly, 
use a length of 4” pipe threaded at 
the top. Make a hole through the 
center of a cork with a cork borer 
or a spur-center machine bit, Drill 
and notch the lower end of the 
as shown. Insert a_ tight-fitting 
wooden plug in the notched bottom 
and press down on the pipe, cork 
and plug until the top is in place 
and the plug rests solidly on the 
bottom, Pull the pipe assembly out 
and inake a knot in the lamp cord 
larger than the hole in the jug. 
This will keep the pipe from being 
tilted by a tug on the cord. For 
further security, you could use 
rubber-covered wire and pour in an 
inch of plaster on final assembly. 
Cement a felt disk to the bottom. 

Building time: 1% hours. 


3H BALL 
FLATTENS 
a 


98 OL 


gceyunoer 
3gF Lone | 


Mnate x28" 
\ 
apo 2" 
Seakerres 
as shown in the drawing, You can 


ne disk from 
stock, and ¢e- 


Cigarettes Rise With Lid. This container operation, 

pops cigarettes up when you want them. also turn it on a lathe or cu 

‘At other times it keeps them covered. It is ¥” sheet, a second from \” 

made of transparent acrylic plastic so you ment the two together 

can tell at a glance when you are running —_Drill the lid and bottom disk for a piece 

low. f X” rod, and cement it into both. The 
The body is cylinder stock 2” in outside handle may be a ball, a bow, or a bit of 


diameter. The bottom disk-the cigarette rod. If you enjoy internal carving, the 
carrier—is &” sheet. It can be sawed out and handle is a good spot for it 

filed or sanded, or formed with a fly cutter Cement the body to a small square base 
on the drill press. With a notched cutter bit cut from clear or colored plastic. 

you can cut out and flange the lid in one Building time: three hours. 


Rack Shows Cards. Friendly, 
bright-colored Chrisemas cards 
make a nice holiday decoration, but 
are generally too flimsy to stay 
propped up on a mantel or tabl 
This rack, with saw kerfs on the 
upper sides of the rails, holds the 
cards well 

any scrap lumber that can 
be ripped into suitable strips. Saw 
the card-holding kerfs, assemble 
the frame, and finish to match the 
table on which it is to stand. 

Building time: one hour. 
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Music Lights Christmas Tree 

AN ELECTRONIC color organ controls the 
lights on the Christmas tree at Cleveland’s 
Case Institute of Technology. When the 
recorded music that “plays” the lights dips 
to somber bass tones, blue bulbs light up. 
As the pitch of the music rises, the blue 
gives way to yellow, then to red. The 
brightness of the lights changes ,with the 
loudness of the music. It’s all operated. by 
an electronic filter system designed by Rich- 
ard C, Hahn and built by him and other 
Case students, 


Protect Paint-Can Labels 

Witex you intend to use only part of a 
can of it, especially if it is a type you're 
not familiar with, it pays to tape a strip 
of paper around the label. Paint that runs 
down the side of the can then won't cover 
the printing. You will still be able to read 
the directions any time you want to use up 
what's left—Ken Murray, Colon, Mich. 
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Candles Light Holiday Welcome 
Exectnic candles in your front windows 
will add a friendly note during the holiday 
You can make them of 12” lengths of Vv 
dowel. Bore a hole in one end to take a 
candelabra socket cut out from an old string 
of multiple (115-volt) lights. 

The candle tapers 3/16” from bottom to 
top. You can turn it on the lathe, shape it 
freehand on a sanding disk or belt, or sand 
it in the drill press. 
If you use the drill 
press, extend the 
dowel through the 
table hole to prevent 
whipping and sand- 
paper as it spins. 

Run through the %” 
hole for the electric 
cord by boring half- 
way from both ends. 
Provide a larger bore 
at top for the wire 
splice. Mount on a 
base, sand smooth, 
and finish with white | 


enamel. — Karl Greif, 
Norwich, N. Y. te ae 
Bell Clears Path for Sled 

Mosr youngsters yell their way through 
the crowd sledding on a popular hill. But 
they may have more fun clearing the way 
with a bicycle bell attached to the sled. If 
the steering arm is too wide to take the 
bell, attach it to the metal side strip of 
the sled where it will be within easy reach. 


Wrap the section with tape before attach- 
ing the bell—R. M. Woodbury, Natick, Mass. 


Living-Room Pony 
for Small Cowboys 


cat 


‘SPRING, (9 REQ) 


This rollicking steed for small fry has 
‘ingy gait and full knee action. 


HEN your young Hopalong is gallop- 
ing wildly through the sagebrush to 
head off the bandits at Red Gulch, he 
couldn’t ask for a better mount than this. 
Begin construction by making a full-size 
layout on paper or cardboard, taking the 
profile off the squares, and then transferring 
the patterns to the stock. I used 14”-thick 
white pine for the center and the sides. 
‘The feet are made in pieces and glued 
together, as shown in the drawing. Note that 
the feet must be assembled in pairs for the 


left and right side of the horse. The body 
overhangs the | so the inside pieces of 
the feet must be %” thicker than the outside 
pieces for proper alignment. 

Three curved steel strips. fastened at al- 
ternate ends, give the pony his gallop. Use 
.032” spring steel about 14” wide, and make 
the screw holes either by punching or by 
annealing, drilling and rehardening. If you 
can’t find spring steel, use ordinary cold- 
rolled that is a bit thicker. 

Here’s a suggested color scheme: body 
and legs. light tan; mane, tail and feet, 
brown; forehead, ivory; saddle, red; and 
base, green.—R. T. Basnett, Kenmore, N.Y. 
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Make this set of plywood furniture 
and your little girl will be 
overjoyed on Christmas morning. 


a 


Be 


ByEry new baby should have a crib, a 
chair and a chest for clothes. If doll- 
furniture prices appall you, make your own 
the way I made the pieces shown here. 

Transfer the layouts to the proper thick- 
nesses of plywood. Tack the stock together 
and jigsaw matching parts simultaneously. 
Note that you can cut the cradle head and 
foot this way, first sawing to the head out- 
line, then separating and finishing the foot. 

The cradle head requires a large notch 
on each side, the foot a smaller one, for the 
ends of the sides to enter. After the sides 
have been fastened to the head and foot, 
bevel the edges of the cradle bottom so it 
will drop snugly into place. 

Assemble the furniture with glue and 1” 
finishing nails. Fill end grain and nail holes 
and sand smooth. Apply a coat of primer 
and follow with a coat of enamel. Decals 
and freehand striping with a thin brush 
complete the decorations, 

The colors I used made a big hit in our 
house. The cradle and chair nameled 
white and trimmed with a very bright red. 
The clothes chest was made a light blue 
with dark blue trim.—Karl Greif, Bingham- 
ton, N.Y. 
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Pads Protect Abrasive Wheels 

Aunasive wheels and cut-off whe 
chip or crack when stored one ot 
another without protection, Squares cut 
from inner tubes and used as separators will 
pad them.—Gi Kapitan, The Bronx, N.Y 


Is often 
top of 


Well in Hammer Oils Nails 

Naizs are easier to drive if slightly lubri- 
cated. An oil reservoir built into your ham- 
mer is handy for the purpose. Drill a hole 
in the bottom of the I ina 
short m File 
across the 
handle and tube and 
pack the tubing with 
cotton moistened with 
machine oil. Before 
driving a nail, draw it 
atross the groove and 
it will pick up just 
the right amount of 
oil.—Walter “E. Bur- 
ton, Akron. 


TV Booster Adds Tube to Set 

To use this booster 
in a TV set you 
move one tube i 
put back two. The 
compact chassis holds 
the tube you take out, 
one just like 
it and an extra stage 
of intermediate - fre- 
quency amplification. 
The whole unit plugs 
right into the original 
tube socket and a 
tle magnet (shown 
dangling at the bot- 
tom) grounds the 
booster to the set 
IF transformers in the 
receiver usually have to be readjusted when 
the booster is installed. Then the extra cir- 
cuits become part of the set and require no 
further tuning or switching. Barb City In- 
dustries, De Kalb, Ill., market the booster 
unit. 


a new 
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By Bertram Brownold 


HRISTMAS comes but once a year, ac- 
cording to the calendar, But from the 
looks of my house—until the other day— 
you'd have thought it was once a month. 
My children, like most kids, accumulate 
toys and flatly refuse to throw any of them 
away, no matter how beat up the toys may 
be. When I walked across a room, I never 
knew when I'd trip over a model fighter 
plane and fall flat on my face or step on one 


@ Toy Chest and Shelves 


of those lifelike dolls and have it rear up and 
scream at me. 

So to organize the toy situation, I built 
this combination chest, seat and shelves. 
The chest holds toys and the shelves take 
a record player as well as other things that 
aren't normally piled into a chest. 

The three units can be used separately. 
but I have them tied together with mending 
plates on the back 

Construction is with simple butt joints 
except for dadoes where shelves join upright 


TWO PIECES OF WOOD, 
curve, are glued to underside 
shelves. Sand edges before Se ctines 


DADOES cut in back and sides take the shelves 
(left), which are also glued and screwed. 
Countersink for screw heads, use filler. 


aped to follow i 


CHEST LID IS HINGED to of wood that is 
secured with angle irons inside chest (left). 
Note that rear corners of lid are rounded. 


SECTIONS CAN BE USED SEPARATELY or 
unit. Joined with mending plates theion), 
they ean be easily taken apart for moving. 


Tidy Up Child’s Room 


given on the photos. All parts, 
except the cleats under the bot- 
tom shelves, are made of 
plywood. The cleats are scraps 
of solid stock. 

The shelves are glued and 
screwed into dadoes cut in the 
vertical members. A coat of 
enamel undercoater followed by 
a coat of enamel completed the 
job. Quilted cover is optional. 


PLENTY OF ROOM ON SHELVES AND IN CHEST to 
store lots of toys out of the way. Che 
tains about 4,500 cu. in. of stora 


qm 


9 


Toy Duck Wags Head When It Walks 


|S this duck for a walk and he'll 
swivel his head happily at every step. 
It's an ideal mechanical toy for the young- 
ster who has just started to walk. It has 
no sharp corners, and even if your child has 
strong tuke-it-apart instincts, he'll have 
trouble damaging the simple, rugged 
mechanism. 

Enlarge the squared pattern and rough 
out the body of the duck from a piece of 
soft wood about 1%” thick. Cut a slot in the 
bottom 1” wide and %” deep to take the 


Lay out the angle of the shaft that runs 
from the body up into the head and care- 


fully drill a pilot hole less than X” in diam- 
eter, stopping the hole short of the top of 
the head. Cut off the head on a line perpen- 
dicular to the shaft hole. Re-drill the head 
for a press fit on the %” dowel shaft and re- 
drill the body to 17/64”. 

To make the wheels, cut %” slices off a 
1%” dowel or small rolling pin. Drill them to 
fit tightly on the 4” dowel axles, with metal 
washers to reduce friction. 

Make three steel pins from wire nails aud 
file off all sharp points. Force-fit them in un- 
dersize holes in the shaft and front axle as 
shown at left below.—William Zack, Berwyn, 
Tl. 


Tiny Candlesticks Dress Table 


A uipsticx case sol- 
dered to the top of 
a metal screw cap 
makes this miniature 
candle holder. The 
handle, formed by 
doubling wire around a dowel, is also sol- 
dered in place. The double ring holds a 
place card firmly—John J. Rea, Urbana, Ili 


Pin-Up Board Holds Toys 

Coven a playroom wall with perforated 
hardboard and it becomes a huge pin-up 
board for light toys. Golf t rve as pe 
The photo above shows its use in a play 
room designed by Joseph Aronson for the 
American Toy Institute in New York. 


Tool Sheath Saves Pockets 


Mi 


Wrench Makes Shelf Bracket 

Wuen you can’t find a shelf bracket 
around the shop and need a temporary sup. 
port for lumber or pipe, try a monkey 
wrench. Clamp it on a cleat and use the 
handle as a support. A length of 1” water 
pipe over the handle 

ry.—Victor H. Lamoy, Upper Jay, N 


Tus belt sheath for 
~ linemen’s wire-cutting 
pliers may be cut in 
a few moments from 

her. The di- Glasses Case Holds Pencils 
given above Ir you carry pens 
make a holder for 8” and pencils or small 
or 9” pliers, Wet the tools in your coat 
leather before cutting pocket. you can make 
it. Curl up the tip a sturdy pocket liner 
while the leather is by cutting down an 
still wet and let it dry old leather eyeglass 
in that shape —C. Wil- case—George — Kapi- 
son, San Antonio. tan, The Bronx, N. Y. 


218 POPULAR sciENCE 


These Christmas gifts, turned out 
on a lathe, sparkle with hundreds 
of bits of gleaming color. 


F YOU think wood turning has no more 

surprises for you, try this on your lathe 
Watching colorful 
come to shape is good fun 


these laminated 
As a dividend. 


you get equally eye-catching beads, suit 


Wooden Jewelry Is Fun to Make 


able for making necklaces and bracelets. 

The material is colored wood, sold in 
sheets 1/28” thick by veneer dealers. Alter 
nating the colors to suit your fancy, glue up 
a stack 1%” thick with a nonstaining glue 
stich as white Clamp evenly, 
with pads under the clamps 

Leave clamped at least three days. 
Rip the 1/20” strips (step 2 in the drawing) 


casein glue 


DECEMBER 1951 219 


WITH GLUED-UP BLOCK on screw center of the 
lathe, turn two grooves. The diameter of the 
inner one determines ring size. Measure a 
ring that fits the wearer to get size right. 


PUSH RINGS onto a tapered wooden mandrel 
to turn the outside contour. 

fine paper. Several 

sizes can he mounted at one time. 


©. right after unclamping, or the outer joints 
Sageberaes may open because they dry faster than the 
Riser 


inside of the block. Crosscut the strips into 
1%” squares. 

Then glue up as many squares as neces- 
sary to make a turning block the thickn 
of the ring desired. For strength—-and dec- 
orative effect—turn each square crosswise 
or diago to the last. Glue the assembled 
pad to a backing block, with paper between. 

Center-drill the backing to mount the 
piece on the screw center of the lathe. With 
a narrow turning chisel (you can grind one 
from a small file, or even a cut nail) turn 
two deep grooves right into the backing. 
Their spacing governs the size of the ring. 
The center waste makes a bead. 

Remove from the lathe, ins@rt a knife at 
the paper lire, and split off the turnings. 
Smooth the inside of the ring on a small 
drum sander or with sandpaper wrapped 

und a dowel. Then mount a larger dowel 
the lathe and turn or sand a taper on it 
so that the ring can be driven on until it 
grips tightly. Be careful not to break it in 
doing so. With a sharp tool, round the cor- 
ners and turn the outside to shape. Finally, 
nd the sharp arrises inside to prevent chaf- 
ing on the finger. Finish with clear lacquer 
and wax. 

‘i A simpler but attractive effect is achieved 
by laying up colored sheets, with the grain 
alternating, into a pad 5/16” thick. Cut 


turning squares from this—J. A. Hill, South 
@eprsrsao nour Sioux City, Nebr. 
Snowshoes on Tripod Improve Winter Photos ei 7 


A set of snowshoes on the legs of your tripod will keep the 
camera steady while you are shooting snow pictures. Make 
them from one-pound coffee- or tobacco-can covers. Punch a 
hole through the center of each cover and screw fast a wood 
block. Slip a piece of flexible tubing over the block and the 
end of the leg. These supports are also handy in setting up a 
tripod on sand or where the ground is soft—John M. Avery, 
Dexter, N.Y. 
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TUBING SLIPS. 
ON BLOCK 
SCREWED TO LID 


Let’s Talk About 


— EE 


You can’t make thin; 
making holes. The holes come easier 
when you know a few machinist’s tricks. 


By Harry Walton 


“rDHERE'S the junk,” announced Larry, 

setting a box down on Jim’s workshop 
floor, “Pieces for Bud’s bike carrier and 
Ann’s porch table.” 

“Hmm-pretty fancy scrollwork.” 

“Got to make two holes for each bolt and 
rivet,” said Larry gloomily. “I brought my 
own drills, as you told me to.” 

“Fine. The drill press is all yours,” said 
Jim. “Go to it.” 

Larry found two matching pieces of strap 
iron and put one on the drill-press table. As 
Jim punched tobacco into his pipe, Larry 
chucked one of the drills he had brought. 

Steel bit into iron. A look of painfully in- 
tense effort came over his face as he dragged 
down on the feed lever. Jim took his pipe 
from his mouth. “Say, Larry—” 

With almost visible relief, Larry shut off 
the drill press and looked up. 

“You said you'd had a lot of trouble drill- 
ing. Mind if I try to tell why?” 

“Sure wouldn't. My guess is they left the 
slag in this when they rolled it.” 

“Let’s see another piece.” 


This Time It’s Drilled 


While Larry bent over the heap of parts, 
Jim removed the drill and chucked another. 
He clamped the work and switched power 
on. The drill sank steadily into a puddle of 
chips and cutting fluid fed from an oil can. 
Ina few seconds it was through. 

“Do that again!” murmured Larry. 

“Oh, no,” Jim protested, lighting his pipe. 
“You do the next, but this time clamp it. 
At the plant we've got a rule: always hold 
work with a clamp, a hold-down, or a vise 
=never by hand.” 

Larry took the C clamp offered him, and 
anchored the strip to the table. “Okay?” 
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128° to 138 


“Well, so-so,” answered Jim. “This is 
better.” He swung the work around until 
it touched the left side of the drill-press 
column. “See how the column bucks the 
torque of the drill this way?” 

Larry nodded, and this time he pushed 
the drill through fast and cleanly. 

“Whatever did you do?” he asked. 

“Pulled a switch,” confessed Jim. “That's 
one of my high-speed drills.” 

Larry’s face fell. “No wonder.” 

“Now hold it—a carbon drill will do al- 
most as well, if it’s in good shape.” 

“But I ground mine just before I came 
over,” Larry protested. “The cutting edges 
were as sharp as new.” 

“Probably, but they couldn’t cut. Look— 
here’s how a tool cuts metal.” Jim made a 


EEL CLEARS LID PATH 
ACTION OF A DRILL 


HOW TOOLS 

CUT METAL 
rough sketch, “This rake angle gets under 
the skin, but the heel has to stand clear of 
the: surface to let the edge dig in. If it 
didn’t—” He made a second sketch. 

“The edge would be stymied,” said Larry. 

“Right. Now imagine this is half of a 
twist drill. The cutting edge is called the 
lip. The surface between it and the heel is 
conical,.so that clearance angle is a bit 
tricky to see. But look at your drill, and the 
one from the chuck.” 

Larry did so. “They're alike, except for 
that line where the point meets the body. 


It slants on yours. I always grind it straight.” _ 


“Uh-huh. And that’s your trouble.” 
No Relief in Sight 


Larry stared, then burst out laughing. 
“Tll be a monkey-wrench’s uncle! I must 
have ground half my drills like that.” 

“Let's put some relief on this one,” said 
Jim. “Then you try it again.’ 

He switched on the light over his grinder 
and donned a pair of goggles. 

“Nine times out of ten you don’t need 
goggles,” he said. “But which is the tenth? 
And why bet your eyes at any odds?” 

He touched the whirring wheel with a 
chunk of black stuff. ° 
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“Carborundum dresser,” he explained. 
“Wheels get out of round in use. A touch 
brings them back. This is a 60-grit medium- 
hard aluminum oxide wheel.” 

Almost casually, he touched the drill to 
the wheel. Four times sparks flew. Turning 
the drill, he again touched it four times. 

“It didn’t need much. Try it now.” 

Rather dubiously, Larry chucked it and 
turned on the press. 

“Works fine,” he reported. “You know, 
my drills seemed to get dull pretty fast.” 

“Don’t you have an electric drill?” 

“Sure. Couldn’t do without it.” 

“Often they're hard on carbon drills. For 
instance, a X” high-speed drill can be run at 
over 1,000 r.p.m. in mild steel, but a carbon 
drill should turn less than half that. Your 
electric drill, running around 1,500 r.p.m., 
overheats and dulls a %” carbon drill if you 
forget to baby it. That's why high-speed 
drills are recommended for power drilling. 
You can push them hard, even if you don't 
use a coolant. With carbon drills you ought 
to take it easy, use cutting oil, and sharpen 
them when they get dull.” 


With a Twist of the Wrist 


Larry shook his head. “I'll have to buy 
new ones. I can’t grind those angles.” 

“Take a try,” Jim suggested, walking over 
to the grinder. 

“Don’t you use the tool rest?” 

“No, but you can. I'll show you a simple 
jig for grinding drills on it. I use a freehand 
method an expert showed me.” 

Picking up a %” drill between the thumb 
and forefinger of both hands, Jim laid his 
right wrist on a block of wood, 

“That's my rest. I hold the drill to touch 
this 7” wheel about 1” under the arbor axis. 
The left forearm rests ‘on the bench, leaving 
the left wrist free to twist. Sight the 59° lip 
angle against the wheel to get the proper 
grinding position. Roll your left wrist to 
bring the heel into contact first. Then roll it 
back counterclockwise, grinding from heel 
to cutting lip.” 

He repeated the movement. 

“Get it? The drill isn’t turned in the 
fingers. The right hand simply follows the 
left wrist. You get the relief angle almost 
automatically. Try it.” 

Hesitantly Larry took Jim’s place, put on 
the goggles, and ground one side. 

“Now tum it halfway,” said Jim. “It's 
okay to finish with a touch from lip to heel 
to take any burr off the lip.” 


“Hey, I got the clearance angle all right. 
But not that line at the tip.” 

Jim nodded. “Your chisel edge is off. Try 
again, a bit higher on the wheel.” 

As Larry did so, Jim produced a gauge. 

“Check the lip angle and lip length on 
this. If they aren’t the same on both sides, 
the point won't be on center. The drill will 
make an oversized hole.” 

Larry held gauge and drill up toward the 


light. Then he turned the drill halfway to 
check the opposite side. 

“They're way off,” he said, crestfallen. 

“So what? Grind the short lip.” 

Larry did so, and again checked. 

“Make it a habit to grind both sides with 
the same pressure and the same number of 
touches on the wheel,” said Jim. “Now hold 
the heel in the gauge. Are the clearance 
angles equal?” 

“Not on the button, but close.” 

“Then you're ready to try it.” 


QUAL UP Leer 


DRILL-POINT GAUGE (cowent ox sueer werat ANO.CuT out) 


Eagerly Larry chucked the drill and ran 
it down against a piece of scrap. Then he 
began to frown. 

“It cuts, but mighty slow,” he said. 

“Let's have a look.” Jim took out the 
drill. “It’s a pretty old one, isn’t it?” 

“Yeah. Does it matter?” 

“Only after a drill has been ground so 
often it’s considerably shorter. In a new 
drill, the web between the flutes tapers 
toward the point. When a drill’s ground 
back to where the web is full thickness, it’s 
hard to push into the work and cuts slowly.” 

“Then this drill’s done for?” 

“No, you just have to thin the web to 
about an eighth of the drill diameter. You 
can do that on a round-faced wheel a bit 
narrower than the flutes. Grind inside the 
flutes, mostly on the heel side, and down 
a distance equal to the drill diameter.” 

“T haven't got a round-faced wheel.” 

“Try your little hand grinder, dressing 
one of its wheels round. Or you can thin 
a web on a square-edged wheel this way.” 


Don’t Chill High-Speed Drills 


Back at the grinder, Jim held the drill 
against the face of the wheel, lip up, heel 
in contact with the corner. After a few sec- 
onds, he dipped it in water. 

“There's another difference between car- 
bon and high-speed drills. You have to be 
careful not to take the temper out of carbon 
drills on the wheel. High-speed steel will 


stand much more grinding heat, but 
shouldn't be quenched in water right away. 
Let high-speed drills air-cool a few seconds 
before dipping, or the edges may chip.” 

“I see,” said Larry. “What did you do 
just then?” 

“Thinned the web by grinding the heels 
at about 45°. The angles meet at the center 
of the web. Try it now.” 

Again Larry chucked the drill. This time 
chips flowed steadily up its flutes. 

“That seems good as new.” 

“Some industrial drills are ground that 
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way for deep holes in crankshafts and con 
rods. They're called crankshaft points.” 

Larry, poking through his other drills, 
handed Jim a bright, new %” one. 

“What's wrong with this one? I know a 
drill may grab as it breaks through. But 
this grabbed as soon as I started.” 

“There’s nothing wrong with i 

“Shouldn't be,” grinned Larry. 
ground it. But it grabs.” 

Jim laughed. “What soft stuff were you 

drilling?” 
bronze bushing. How'd you know?” 
" Jim admitted. “New drills 
are ground for steel, not brass or bronze. Re- 
member the rake angle that gets under the 
skin?” 

Jim tapped the sketch he'd made. “In soft 
stuff, it gets under too fast. Next thing the 
flutes catch, and the drill grabs. You have to 
grind off the rake.” 
jut then no good for hard stuff.” 

“True, But you needn't change the rake 
on smaller drills. It’s the big ones that 
hog in. Watch this.” 

With a small triangular stone, Jim worked 
briefly on both lips of the drill. 


We 


RAKE HOGS IN ON SMALL FLAT ON 
‘SOFT METALS, Uproa zen wane 


ALTERING DRILL FOR BRASS 


“I never 


“You see, I stone a vertical face on both 
lips, only a hair wide, but that’s enough to 
kill the rake angle at the lip, where it counts. 
To use the drill in steel afterward, all you 
have to do is grind it enough to make the 
flat disappear.” 

“I get it now. But I'll leave it like this 
until I've opened out that bushing. Say, will 
I get a good running fit without having to 
‘use a reamer?” 

“You can come pretty close if you first 
use a drill 1/64” undersize. Then run this 
one through, but hold it so it can ‘float’ 
and center itself in the hole. If you hold 
it rigidly ever so little off center, it will 
drill the hole oversize.” 

“Thanks. I'll clamp it in the taper-shank 
chuck and rest the chuck shank on the 
tailstock center in my lathe. How about 
that jig for grinding drills on the rest?” 

“It's a simple gadget, like this.” Again 
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the pencil came out. “Clamp or bolt an L- 
shaped piece of wood to the rest, and nail 
on a guide strip at 59° to the side of the 


wheel. Draw a few guide lines at 12' 
strip to gauge the relief angle. 

“Hold the drill against the guide strip, 
with the lip touching the wheel. Pull the 
shank end toward you, and turn the drill 
clockwise until, by the time the drill i 
parallel to one of those 12° guide lines, 
you're grinding the heel.” 

Larry took the sketch. “I'll try it.” 

He returned to the drill press, while Jim 
marked out a setscrew hole on the hub of 
a tiny flywheel he was making. 


Moving a Hole Over 


A few minutes later, Larry held two 
pieces of stock together and shook his head. 

“I fouled this up,” he grumbled, as Jim 
joined him. “See? With a rivet in this pair 
of holes, the one I’ve started under this 
other hole doesn’t line up.” 


[Continued on page 240} 


TO POINT SMALL DRILLS, square off on wheel, 


then stone with India stick held at 59 
into soap until chip spir: 


By Bill Luther 


VEN if you have a regular drill press, 

you'll find this little hole maker almost 
worth its weight in drills. It spins the tiny 
ones (Nos. 55 to 80) at the fast clip neces- 
sary to keep them cutting without breakage 
and the holes are square with the table 
every time. 

The high-speed power source may be a 
hand grinder or the motor from a retired 
vacuum cleaner. Both types run up around 
18,000 r.p.m, With a foot rheostat from an 
electric sewing machine, you can regulate 
the speed. The table has a vertical move- 
ment of 1%”, and is adjustable on the col- 
umn for a distance of 6”. 

Making the column. This can be a 
piece of 1” pipe turned smooth in the lathe 
and screwed into a floor flange, or he: 
walled tubing held in a flanged turning 
with setscrews. If pipe is used, the right- 
angle fitting at the top of the column may 
be an elbow, and the motor arm threaded 
to fit. 

Bore out a pipe tee to slide on the column 
without shake, and tap for a locking screw. 
Drill and tap the right-angle arm of the tee 
for a setscrew to lock the horizontal table 


AN ADAPTER COLLAR is bored out off center to 


a close fit for the hand grinder. It is then 
chucked from inside to turn the upper shoul- 
der. The retaining thumbscrew is shouldered 
to keep it from entering too far. 


_ 


support in position and prevent any tilt. 

The column is topped with a motor-sup- 
port arm, It carries a turned collar bored off 
center to fit the hand grinder. To drill the 
%” hole for the support arm at exactly 90° 
to the bore, mount the collar on an angle 
plate or in the milling attachment. 

Drill and tap holes for the setscrew and 
grinder clamping screw. The latter should 


parts clamped together in the milling attach- 
ment as , or on the lathe faceplate. 
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‘have a collar or washer to prevent it from 
entering too far. 

Make the table support from 1” by 
1” mild steel or similar stock. If the column 
tee is a pipe fitting, thread the end of the 
support for a tight wringing fit in it. Bronze 
bushings in the guide-pin and spindle holes 
are optional, but desirable for long service. 

Pins and spindle are drill rod turned be- 
tween centers in the lathe. The pins are 
locked into the table pad with headless 
setscrews. The feed lever is a piece of %” 
rod threaded at both ends. It is fitted with 
a knob and threaded into a turned hub on 
the spindle, 

Saw and file the lift lever and link to 
shape from sheet steel or brass. Screw the 


MOUNT THE TABLE, a 
piece of flat stock, on 
the pad with counter- 
sunk bolts. The slid- 
ing column mount on 
the press above was 
made from a four-way 
hydraulic fitting. Oth- 
er parts were turned. 


HERE’S ANOTHER. In 
this big-motor m 


but the mo- 
position is adjust- 
able. It_ was designed 
by €. W. Wood: 


ison. 
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lift spindle tightly into the lever with a drill- 
rod washer on each side, and jam a 10-32 
nut against the outer one. 

Assembling the press. Screw the 
column base to the bench or a foot cut from 
1”-thick wood. Slide on the table assembly 
and mount the motor-support arm and col- 
lar. The table may be any flat piece of 3/16” 
or %” stock. With the grinder in place, check - 
alignment of table and motor spindle. 

For a vacuum-cleaner motor, an adapter 
or mounting plate will have to be made to 
suit. Thread the shaft, or mount a threaded 
collar on it, to fit a small drill chuck. Collar 
and chuck must run dead true. 


See PS next month for practical pointers 
on using compressed air in the home shop. 


BE SQUARED or edges strai 
setting up the adjustable stop gauge like this. 


MMITERS CAN BE CUT by holding 


inst miter gauge. 
bet guides plane. 


work a 
Block ral 


'UNCTIONS of a bench hook, shooting 

board and miter box are all combined in 
this homemade planing block. Set it up on 
your bench and you can use a common 
wood plane for precise woodworking cuts— 
perfectly straight and square edges and 
ends, and tight miter joints. It is especially 
good for working small stock. 

‘A 3/16” by 1” rabbet along one edge of 
the block guides the plane. Interchangeable 
stop and miter gauges, made from %” dural 
or brass, locate the work. For accurate cuts, 
all edges and angles must of course be right 
on the nose. 

Use close-grained hardwood for the 
block, bench stop and cross bar. The plane- 
guiding rabbet can be made with an end 
mill or router in a drill press, or by a careful 
pass on the circular saw. Drill the six 17/64” 
holes in the block to align with the slots 
and holes in the gauges. Then press hex nuts 
into sockets chiseled out of the bottom face 
of the board. To mark the sockets before 
chiseling, mount a nut on a pilot screw, in- 
sert the screw into each of the 17/64” holes 
and tap the nut firmly to leave an outline. 

Assemble the bench stop and cross bar to 
the block with glue as well as screws. Before 
finally tightening the screws in the cross 


tened by 


Cott aha 08) 


Se 


GAUGE 
i | (fpa-8 ouga) 
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bar, check to make sure the bar is exactly 
90° to the plane guide. This setting deter- 
mines the accuracy of all work that will be 
done with the block. 

The two slots that permit transverse ad- 
justment of the stop gauge can be cut out 
on a drill press or drilled and filed by hand. 
Polish both gauges. 

Practically any small plane will work with 
the block, the main requirement being a 
razor-sharp blade set square in the plane. In 
using the block. rough-saw the parts to size 
first. Then use the block and plane for the 
final finicky finishing operations—J. C. 
Magee, Schenectady. 


AN ALLEN WRENCH locks gauges in pos 
‘Two cap screws are enough for either gauge. 
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New Shop Ideas 


Punch Forms Radius. A light ham- 
mer blow on this punch puts a clean 
corner radius on sheet iron up to 1/32”. 
Pieces of an auto spring leaf form 
the punch and die block. Anneal one 
end of a 6” length and drill it for 
5/16” cap screws. Grind the punch 
throat in the other end, forming a 
clearance angle as in the photo. 
Mount the punch on a ”-thick base 
with a spacer, either tapering this or 
inserting a shim to raise the throat end 
just enough to admit the work. 
Anneal a piece for the die and drill 
it for two dowel pins as well as bolts. 
Shape a corner to match the punch 
radius, but with no clearance angle. 
Reharden the die and draw it to a 
dark straw before mounting it. A filler 
piece enlarges the work-holding area. 
Slotted guides, cut from angle or 
bent from sheet metal, permit ad- 
justment from a rounded point to the 
full throat radius. 


Slotting Screw Heads. An off-center or 
crooked slot spoils the screw. The setup 
above cuts the slot accurately on the lathe. 

Clamp a piece of angle iron on the com- 
pound, parallel to the slot, with a stud or 
bolt threaded into a shoe. Mount a piece of 
square cold-rolled steel on the vertical flange 
just below lathe-center height. On the upper 
face bolt a short piece of hacksaw blade, its 
thickness straddling the center line. Use 
shims if necessary. 

Swing the compound parallel to the ways 
and feed the blade in with it. Make the 
cutting stroke with the cross feed, full blade 


length. 
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Odd Jobs for Grease Cups. Cleaned out 
with kerosene, old grease cups have several 
uses. They're handy for carrying small 
amounts of grease or graphite paste, white 
lead, soldering paste, 
or pipe-thread com- 
pound. For the pocket 
or tool kit, close the 
open end with a pipe 
cap or plug it with a 
match.—W. E. Burton, 
Akron. 


Can Opener Undercuts Mica. An occa- 
sional job of turning down a commutator 
doesn’t warrant buying a mica-undercutting 
attachment. I've done a good job with 
a beer-can opener 

ind like a parting 
tool, with the business 
end a bit narrower 
than the commutator 
slots. Side and rake 
angles are ground to 
let it cut on the pull 
stroke.—L. W. Bon- 
nell, Fort Worth, Tex. 


Hex Screwdriver. This is a fast tool for 
running in hollow-head screws and a handy 
supplement to the regular Allen wrench. 
Even a complete set is an easy lathe job. 

Turn, knurl and drill the handle 1” deep 
to a push fit for the bit. Drill #” deeper to 
the across-flats dimension of the wrench. 
Nick the wrench on a grinding wheel, break 
it, and grind a chamfer on the end to make 
it start easily in the smaller hole—John M. 
Avery, Dexter, N. Y. 


Weld Renews Keyway. The keyway on a 
small engine was so damaged that the fly- 
wheel couldn't be keyed on the shaft. I 
saved the cost, time and labor of fitting a 
new crankshaft with a simple welding job. 

A piece of dry-cell carbon was filed to the 
shape of the key and held in with tape over 
the shaft threads. To protect the timer and 
bearing, an asbestos shield was slipped over 
the shaft and taped fast. 

With a small electrode, I filled in the 
broken parts along the carbon so quickly 
the rest of the shaft scarcely got hot. The 
carbon was removed and the weld ground 
to match the shaft taper. The whole job took 
half an hour—Evan Wright, Topeka, Kan. 


Barber-Chair Setup. Ed Moellmann, of 
New Memphis, Ill., found a use for the base 
of a barber's chair in his blacksmith shop. 
He mounted two wooden blocks on it and 
a standard blacksmith’s tool holder on top 
of them. The hydraulic lift makes it easy to 
raise or lower work to convenient height for 
filing and other hand_operations.—Grover 
Brinkman, Okawville, Ill. 


Tailstock Tightener. A 12-point box 
wrench cut short is just the thing for clamp- 
ing the lathe tailstock. It stays on the nut 
better than a hex wrench, but can readily be 
lifted off for that extra part turn often re- 
quired.—Herb Pfister, The Bronx, N. Y. 
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A Homemade Table for Your 
Y Blectric-Drill Saw 


By M. G. Winterton 


AW attachments for electric drills 

now being used in many shops. With 
this convenient table setup, a drill-powered 
saw re: gets down to work. It easil 
handles miters, bevels, grooves and dadoe: 
as well as straight and angle cuts. 

You don’t have to alter the drill or saw 
in any way and you can slip them in or out 


DRILL AND SAW SLIP INTO THE TABLE from the 
top and are held in place by their own weight. 
Rabbet in table receives the saw shoe. If d aS os i 
will not go through, chuck it fro . of the table in a jiffy. When the saw is 


a 


BALANCING SPRING hooked to table and drill 


TABLE IS HINGED FLUSH with bench top so 
p some weight and helps steady _ bench can serve as table extension. The blade 


je-guard support, which is also guard rises to suit thickness of work, Most 
bolted to saw casting. drill saws can handle stock up to 1” thick. 
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removed, the table folds flat against the 
workbench, Raised, it is held up by a ply- 
wood panel hinged underneath and propped 
against a cleat on the bench. 

Details of the table, miter gauge, blade 
guard, and hinged support are given in the 
drawing. Some specifications may have to 
be altered slightly to fit your saw attachment 
or drill. 


THIS SAW CAN BE TILTED to any angle up to 
45°. Balancing spring is moved to other 
serew at the side, Blade guard slants too. 
Inset shows bevel cuts made wi ited 


For the table surface use a sheet of hard 
composition board. Cut an opening the ex- 
act size of the saw shoe. Make a similar but 
slightly smaller opening in a %” plywood 
panel and glue the two together so the ply- 
wood forms a supporting shoulder or rabbet 
for the saw foot. The gap that forms the 
miter-gauge groove must be parallel to the 
plane of the blade. END 


TABLE FOLDS UP FLAT against the workbench 


when saw is removed. Unit may be set up or 
taken down in a few seconds. Drill und saw, 


unchanged, can still be used freehand. 
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CRAFTSMEN 
AT WORK 


31 


erates 


Model Four-Cycle Engine. This job (be- 
low) resulted when Howard McEntee of 
Ridgewood, N. J., picked up two ball bear- 
ings and a length of dural hex stock. The 
latter looked so good for a kcase that he 
set to work. He made the cylinder of seam- 
less steel tubing with a shrunk-on aluminum 
sleeve having cooling fins. The head has steel 
inserts for the %”-diameter valves. There is 
a separate cam and gear for each valve. The 
carburetor has a float soldered up from 
.001” shim brass. Bore and stroke are h”. 
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Shorts Operate Short-Line Railroad. Brothers Emmet 
and Owen Short, of Luray, Va 
model railway 
work on the 2 
locomotive and 1,000’ of track 
and weighs 700 Ib. 
0 Ib. 
brother with their wrecking business, he is a forem: 
American Viscose Corp. y 
above shows Owen with 
At left is a view of the interior of the cab. The line gets 
1 big play from youngsters on Sundays. 


built and operate this 
have put in more than 2,000 hours of 
tlantic (2-4-2) 
The locomotive is 7 
It’s a coal burner and 
When Owen is not helping 
nat the 
Photo 
ary Silvers 


-to-1’ scale model of an / 


pressure, 


at Front Royal, Va 
Il passenger, 


1 sir 


Miniature Tools Fit in Aspirin Box. 
The smallest of the nine tiny tools below is 
the machinist’s vise—9/16” long. The long- 
est is the ball-pein hammer—1%”. John R. 
Fox of Northport, N. Y., made the scale 
models of stainless steel. All of them work 
like full-size tools. The scissors cut and the 
surface gauge has a pin and spring in back 
of the tilting arm to maintain proper ten- 
sion. The set fits in a small aspirin box. In 
the photo the tools are shown between the 
jaws of ordinary pliers. 


Builds Flying Machine. That's what ai 
planes were called in 1914, when the ori 
nal of this one was stunting at county fairs. 
Bert Dudek of Cleveland built this full- 
scale flying replica of a 1914 biplane. He 
even put in the same kind of power plant— 
an 80-hp. Gnome rotary engine, which has 
cylinders that spin with the prop while the 
crankshaft stands still. Figures on the plane 


ig 
7%’; weight, 890 Ib. It burns six gallons of 
gas an hour, has a top speed of more than 


Model Hot Rods Rival Originals. Al 
Jiminez doesn’t herd a hot iron himself, but 
he does the next best thing—builds models 
of the rigs tooled by his hop-up friends. 
Working on the kitchen table of his home 
in San Juan Capistrano, Calif. he has 
turned out a model fleet (below) of Ford 
chopped-jobs. The tiny engines, carved 
from hardwood, carry from one to four pots 
—like the multi-carburetored rigs that clip 
off more than 150 m.p.h. on the dry lakes. 


80 mp.h., and cruises at 65 m.p.h, The 
photo above shows Dudek (standing) with 
the pilot who tested the plane. 


Carnival for Dolls. Movement, lights, m 
sic and-the excitement of a real street 
are all built into this miniature carnival. 
Thomas Hornsby, Jr., Streator, Ill, started 
work on it in 1945, and now plans to add 
more rides, an arena, and a side show to the 
setup. The rides are powered by separate 
motors and are operated through a timer 
that turns them on and off automatically. 


Desk Built of Flooring. R. P. Schoemaker 
of Edmonton, Canada, got his idea for this 
desk from a similar one built of shiplap 
(PS. Oct. '50, p. 186). He used common 
flooring, top-grade shelving, 1%” window- 


stop strips (for trim) and %” plywood (for 
the top). Total cost: less than $10, includ- 
ing $4.10 for the plywood. The bottom 
drawer holds a portable typewriter. 
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How to Thaw Frozen Pipes 


Where to Look for Frozen Pipes 


AN 


There are cold nights ahead. Here’s what to do 
if Jack Frost breathes a bit too hard 
on the water pipes or drains in your home. 


FrROZEN pipes will give many homeown- 
ers a chilly awakening this winter. If it 
happens to you, take these steps to thaw 
them out: 

1. Warm up the house if possible, espe- 
cially the area where freezing has occurred. 
Pipes thawed in a freezing temperature 
would only freeze again. But do not fire up 
a heater if its own pipes are frozen. 

2. Locate the frozen lines. Turning on 


FROST LINE 
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the faucets will-stiow which pipes are 
closed. Feeling the pipe with your bare 
d may help you find the sections where 
ice has formed. A crack is a sure sign. 

8. Apply heat. If it’s a water pipe, work 
toward the supply, leaving a faucet open to 
show when flow starts. On a waste pipe, 
work upward from the bottom so the waste 
will drain away. 

4. Replace any cracked pipes or make 
temporary repairs, perhaps by wrapping 
tightly with friction tape. If a section of 
pipe has to be removed, a piece of garden 
hose might be installed in the gap tempo- 
rarily. 

5. Take steps to prevent another freeze-up. 

What heat source to use will depend 
on what you have available and where the 
freeze-up is an accessible spot within 
the house, inside the walls or underground 
outside. 

Any of the common heat sources sug- 
gested in the drawings on this page could 
be used for accessible freeze-ups. Infrared 
bulbs or an electric heater may also give re- 
sults on walled-in pipes. Another sketch, on 
the next page, illustrates a practical hot- 
water procedure for thawing underground 
pipes. This, however, would be a messy job 
in the case of a waste pipe. 

Ice in an underground pipe, incidentally, 
is proof that the pipe hasn't been placed 
below the frost line for the neighborhood. 
To prevent future freeze-ups, plan to place 
it lower when spring a 

Besides the supply and waste pipes, the 
vent pipe that extends through the roof 
sometimes closes up at times of extreme 
cold, perhaps from a combination of ice and 
snow. Your bathroom and kitchen fixtures 
then may not drain properly. A kettle of hot 
water carried to the roof and poured down 
the vent will correct thi 

Electricity thaws pipes fast. But you 
need lots of juice. If you have or can bor- 
row an are welder, that’s the ticket. A big 
one, of 300-amp. rating or more, will make 
short work even of frozen underground 


of the pipe. the heavy current heats it and 
melts the ice. 

A light-duty transformer welder does not 
have the power to handle big freeze-ups, but 
can make short work of thawing small ice 
blocks, frozen valves, and sections of copper 
pipe. For this kind of local thawing, it is 
usually best to connect the ground lead to 
one side of the frozen section, put a carbon 


Common Heat-Sources 
for Thawing Pipes 


BOWING WATER. Cloth 
wrapped around the 
pipe will water 
in contact with pipe. 


[rpplbes Phscre Loe Rest 
it on a firm su a 
ew inches: from. th 
pipe. A sheet of al 


minum foil or shiny 
tin placed on a 
side of pipe, wi 

flect heat ba 


HAIR DRIER. This might 
do the trick if piy 

located high overhead 
or in a spot where it 
would be dangerous to 


may send radiant heat 
through wall, 


NEWSPAPER TORCH. 
Tightly twisted paper 
set afire could be used. 
Be careful of flame. 


BLOWTORCH. This will 
give fast heat, but re- 
member its flame is a 
serious fire hazard. 


SOLDERING IRON. Heat 
it up and tie against 

ipe. An electric 
Pouschold iron could 
be used by connecting 
to extension cord. 
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APPLY HEAT 
HERE FIRST 


in the electrode holder, and hold the carbon 
tip on the other side of the freeze-up, using 
the low-voltage tap. The carbon will glow 
white hot, but there is no danger of fire 
elsewhere. 

If you don’t know the exact location of 
the ice block, you can clamp both leads 
along a short length of suspected line. The 
longer the distance, the more time it will 
take to heat the pipe between. However, if 
the ice has not melted in 30 or 45 minutes, 
give the welder a few tes rest. Use only 
the lowest voltage. Never overload the weld- 
er so much that the case becomes too hot 
for your hand. 

If the frozen pipe has burst, see that 
the main shut-off valve is working before 
you begin applying heat or you'll have a 
flood on your hands when the flow’ starts. 
Unless the damage is extensive, leave the 
valve open until you have broken up the 
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up frozen ground. But 


HERE’S THE FIRST RULE for thaw- 
ing all frozen water p 
Open a faucet at end of pipe 
and work gradually away from 
it as you apply heat. Never 
apply heat to the middle of a 
frozen area. Trapped water 
may flash into steam and burst 
an otherwise good pipe. 


block. The water pressure will help. If the 
freeze-up is accessible, catch the drippings 
in a pail. 

Whether a frozen pipe will burst depends 
largely on its type. Brass pipe can withstand 
a pressure of 1,000 pounds per square inch. 
Soft copper tubing has been known to 
freeze a half-dozen times before finally let- 
ting go. Galvanized iron pipe and hard cop- 
per tubing on the other hand usually burst 
on the first freezing, although they too may 
not be damaged if the temperature drops 
only a couple of degrees below freezing and 
ice for n is limited. 

Caustic chemicals sold for opening up 
clogged waste pipes are sometimes used for 
thawing, since they generate much heat. 
But be careful that they do not remain in 
the pipes or fixtures for any length of time. 

Pouring steaming water into bathroom or 
kitchen plumbing fixtures may also help 
open up frozen waste lines. But keep a torch 
or other source of high he: y from 
porcelain fixtures or you may crack them. 

Preventing future freese-ups. If the 

frozen in a normally unheated 
introduce heat there, perhaps with a 
space heater. Opening the faucets slightly 
to let the water run at a trickle all night is a 
common practice, though inadvisable with 
an electric-pump water supply. 


REMOVE THESE 
FITTINGS: 


UNDERGROUND 
WATER PIPE 


ice 


AN UNDERGROUND FREEZE-UP outside 

house can be licked like this. Remo: 

indicated is far easier than digging 

connects to a 

keep a shut-off valve on the line or 
u'll wind up with a flooded basement. 


the 


WELDER THAWS PIPES QUICKLY. A home-size 
are welder is just the thing for spot thawing. 
In this case, current from the four-volt tap 
of a Linewelder 60 is being used. The ground 
clip was attached on one side of the frozen 
valve, the carbon tip touched to the other. 


If freezing is likely to occur overnight in 
plumbing traps or floor drains located in 
unheated areas, pour in kerosene or auto- 
mobile antifreeze mixture. Use two quarts 
in a toilet bowl, one or two pints in other 
fixtures. 

Outside pipes that are exposed or too 
near the surface can be protected by cover- 
ing them with dry shavings, excelsior, saw- 


DO IT THE EASY WA’ 


BIG THAWING JOBS cull for 1 300. 
larger welding generator driven 
ine. Here's how such an ow 
thaw two frozen pipes simultaneously. 
rheostat must be set for mini 
rent control for max 


is used to, 
The 


my amp 

its rated 
ampe for overheating to pre- 
vent burning it out. If welder heats 
it off and let cool. Then use inter 


dust, leaves, salt hay, chopped straw, pea or 
nut coal, mineral wool, or industrial slag. 
If the run is short, one or two wooden boxes, 
vt over the pipe or just on the ground 
above the pipe and covered with one of 
these materials, will be effective. END 


WAGON WHEEL makes sturdy st 
outdoor Christmas tree. 
broad base that won't ti 
row wheel will hold smaller tree. 


STARTING SCREWS 
or bolts in hard- 
to-reach spots can 
be aggravating. 
But if you fasten 
the screw or bolt 
to the end of your 
screwdriver witl 
electrical tape, 

simplifies the job. 


CHRISTMAS-TREE ORNAMENTS. of small 
size can be stored safely, without extra 
wrapping, in pressed-fiber egg cartons, 
Rubber bands will hold the boxes shut. 


A MARKING PENC! 
cked into a hole 
the saw handle 


is always at hand 


cutting. Dri 
that will be a light 
push fit for a pen- 
cil stub. 
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Your Voice 
Powers These 
Telephones 


It generates the electricity they need 
to carry sound over miles of wire. 


'OUND-POWERED telephones give you 

honest-to-goodness telephone _ service 
from room to room or over miles of wire at 
an operating cost of exactly nothing. 

These amazing phones were widely used 
in the war and a lot of them found their 


SURPLUS PHONES come in handsets (left) or 
head-and-chest sets. Priced from about $3 
up, some have ringing generators and bells. 
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way into surplus markets. Many are still 
there—waiting for you to pick them up for 
a song and put them to work. 

With them, your wife will be able to 
call you out of the workshop when dinner 
is ready—and you'll have a chance to plead 
for a few minutes more. On a farm you will 
find them effective to the farthest outbuild- 
ing, even if it is miles away. They are ideal 
for g inventory, orienting TV anten 
1 many similar jobs. 

Ex-service phones are available in two 
main forms—those that were intended to be 
used as telephones, and those that were not. 
The former includes the ones pictured at 
the lower left and shown in use on this page. 
In the other group are large numbers of 


ordin: headphones that can easily be 
changed into regular telephone systems 
Most sound-powered phones use identical 


units for both microphone and receiver. The 
construction detailed in the sketch (below) 
is typical. It (0 typical of the construc- 
tion of millions of headsets. 

Though practically any type of head- 
phone be used, differences in magnet 


HOW THEY WORK: The armature imaee when 


—for under $4— 


ing headband turns one pair into 
handset (left). No-hand unit (right) 
is made with coat-hanger wire. 


strength and armature balance make some 
much more suitable than others. Among the 
very best are the inexpensive surplus 
HS-30 midget phones pictured above. You 
can use either of the earpieces for listening 
or talking. 

The bulky earmuff jobs below also 
work well. Discard the mike and other ac- 
cessories and use one phone at each end of 
the line. In this setup each unit acts as both 
mike and receiver. When you buy phones, 
get identical units for all stations. Each 
phone has two wires or terminals that should 
be connected to corresponding wires or 
terminals on the other unit. 

For short distances you can use any type 
of wire; for longer spans use No. 18 twisted 

air. 
pat you wish you can call the party at the 
other end of the line by whistling into your 
phone or banging on a steampipe. The 
sketch at the right shows a more positive 
paging method that can be used when both 
ends of the line are conveniently located 


near AC outlets.—Howerd G. McEntes, "AGW#0 SYSTEM, usce filament, or doorbell 


Ridgewood, N. J. pol oteciiiia teahesthaeh phooes click: 


Pers 


EARMUFF SET from tank intercom makes in- through any length of two-conductor wire. 
expensive telephone. Discard mike and dis- Putting a .-mfd. capacitor across the line 
connect both earpieces. Reconnect them may improve operation of the phones. 
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Drills and Drilling 
[Continued from page 224} 


“Luckily you've drilled only a dimple. 
Move it over by making a heavy center- 
punch mark on the side you want the drill to 
go.” 
“Can I? Usually I drill "em wrong and 
file the hole oval afterward.” 

Jim laughed. “Once- you've drilled to full 
diameter you've got to. But so long as you 


DRAWING 
AHOLE 


DRILL WILL SHIFT. 
TOWARD CHISELED 


haven't, even big drills can be drawn over. 
Just chisel a groove or two in the dimple.” 

“And the drill follows the line of least 
resistance, huh? Thanks. Next time I'll drill 
through both parts at once.” 

“That's the stuff. Ever notice how easily 
a big drill will get off the punch mark? 
The way to beat that is to drill a pilot hole, 
same size as the drill web.” 


What Breaks Tiny Drills? 


Jim had been removing a broken drill 
from a small drill press on another bench. 
“Gee,” said Larry. “I made you break 
drill by keeping you from your big pre 
Jim laughed. “Oh, no. I wouldn't use this 
58 drill in that press. What broke it was 
carelessness in starting on a curved surface.” 

“You mean this little press is better?” 

“For drills from No. 50 down, yes. Know 
what breaks those babies most often?” 

“Pushing them too hard.” 

“No, running them too slowly. What hap- 
pens is you feed them faster than they can 
cut. Fact is, a speed of 1,000 r.p.m., which 
is reasonable for a ” high-speed drill work- 
ing in cast iron, is way too low for a 1/16” 
drill. It should run 6,000.” 

“I don’t see why,” Larry confessed. 

“Well, what counts is how fast the lips 
tum past the work. Machinists call that sur- 
face feet per minute—SFM. The corner of 
the lip on a %” drill travels over an inch 
every revolution. On a 1/16” drill it goes 
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only about 3/16”. It has to spin a lot faster 
to travel at the same SFM. To do 100 SFM, 
a No. 60 must run about 10,000 r.p.m.” 

“My drill press won't do that.” 

“Neither will mine. That's why I built 
this sensitive drill. It runs up to 15,000. But 
you can use the fastest belt step on yours. 
Just remember what the little drills are up 
against, and feed easily.” 

“How about average sizes like K”?” 

“Well, SFM varies for different materials, 
from as low as 30 for stainless steel to 300 
for wood, aluminum and magnesium. Sup- 
pose you want a ¥” hole in dural. At 300 
SFM, the drill has to run 4,500 r.p.m, Isn’t 
that your third pulley step?” 

“Guess so. I always use the second step.” 

“And you'll get the same X” hole, too,” 
Jim confided. “Those ideal speeds are figured 
for production runs, where seconds count. 
Just remember to run the big fellows slow, 
and the tiny ones fast.” 


Resharpening the Little Ones 


Larry went to the big press. “This oil 
seems to help a lot.” 

“It’s soluble cutting oil, not lubricating 
oil. I use it for drilling all metals except cast 
iron and brass. Those are drilled dry.” 

“I'll get some.” Larry glanced at Jim. 
“Say, you're not repointing a No. 58?” 

“Got to. It's the only one I have.” Jim 
touched the jagged end lightly to the 
grinding wheel. “I grind it off square first, 
then I do the pointing by hand.” 

He held the drill, chucked in a pin vise, 
upright against the bench edge. With the 
India stick slanting slightly upward, and 
one face of it tilted to form the 59° lip 
angle, he stoned one side and then the 
other. Then he examined it through a mag- 
nifying glass and twisted it slowly into a 
cake of soap. A chip spiraled from one side. 


Spring-Back Spells Trouble 


“The other lip isn’t doing much. See the 
slow chip?” He applied the stone again, un- 
til the drill threw up equal spirals. 

“Td use a new drill for a critical job, but 
this one’s okay for most,” Jim announced, 
refilling his pipe. 

evening wore on. Larry finished run- 
ning the holes in the porch table, and 
switched to a %” drill for the bicycle carrier. 

The stock was light, and he clamped the 
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A Perfect Christmas Gift 


for the man 
with a hobby! 


‘What better Christmas gift than this? A 
set of famous Bonney Tools . . . the tools 
experts prefer! These are the famous fine 
tools that help the mechanic make the 
most of his skill. And these three popular 
Bonney Tool gift suggestions are perfect 


for Christmas. A hundred 

more suggestions—from a - 

single tool to the most 

complete sets—in our big rie ‘ne 10” adjustable 

det comalog: one 8 halsound te ‘ee dja hack saw for 816 
12” blades. With sturdy carrying box. Combination price $19.95. 


eee. Be 


HOT ROD 
KIT 
(Type HRK) 


AUTOMOBILE KIT (type asx) 


23 fine tools that belong in every car. Worth their 
toadside emergencies, Five streamlined open end 
square drive sockets with 6” wobble drive extensio 
ratchet, three screwdrivers, one slip-jint pliers, 


chet and 6” extension. Five 4” drive 
universal joint, wobble drive, stand- 


‘extensions, 
streamlined combination 
‘wrenches. 11-piece ignition set. Four screwdrivers and one screw 
starter. Three pairs of pliers. One 3-blade shop knife. One feeler 
‘gauge set. Carrying box with padlock hasp. Combination price $127.75. 


BONNEY FORGE & TOOL WORKS 
Department CT, ALLENTOWN, P: 
Lenclose $ for Kits Checl 


ACT FAST! Be assured of Christ- . 
Home Workshop Kits No. HWK at $19.95 


mas delivery! BONUS of an attrac: >), /) 
D Automobile Kits No. ABK at $37.75 


| 
tive, unique tie clip if your order is 7) , ere pa Aa EEE 
postmarked not later than December T | DD Send free catalog. ‘ 
i 
\ 
l 


Ve if 


Sth. You'll find many other gift / 
suggestions to fit any purse in our 
big free catalog. Send for it! 


City and Zone State —__ 


Send check or money order with order and we pay the 
shipping charges. On COD. orders, you pay charges. 
‘Money back if not entirely satished. 
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Condenser-type power 
any camera thet has @ for dependable “flash. 
"T" or "B" setting. KedakB-CFlashpack, 


For use with new 
Brownie Hawkeye Cam- 
‘era, Flash Model. Eosy 
to attach. Kedalite 
Flasholder, $3. 


For any camera with 
built-in “synch.” In 
cludes 2-Way Fl 
gvord. Kodak 


for multipl 

tures, Kedak Fi 
ider Extension Unit, 

Model B, $13.65. 


$2.95 (without 22Va 
voit battery). 


Lenses for the Flurolite 
Tamphouse are prominent features in eoch en- Enlarger ronge from 
ir. Kedak Hobbyist Enlarger (left), $49.50, 
with £/6.3 lens. Versatile Kodak Fluro- 
Irger (right), $112.50, without lens. 


all 


ined projec Protects 140 cardboord 
tor, screen, and slide 7 ft. wide for brilliant or 55 glass slid 


changer. Ki shows. Kedaslid keops them orgonized. 
Table View Projector, 2A, Kedaslide File Box. 
A, $97.50. with 5-inch lens, $49.50. $1.50. 
=| 
b 
12 compartments swing, : Focuses from narrow to wide beam for flood shots. Easy-to-use materials 


hold 240 card- for heights from 3 to 5V/2 feet. ik for printing picture 
Vari-Beam Standlight (left), $16. Kedak V ideal for beginn 
Clamplight (right), lomp portion of Stond- Kedacraft Prin 

ible locking bracket, $10.50, Kit, $4.85. 


its loading and 


pour. Tokes 620-120, processing of 35mm. 
616-116, and 1 films to be carried out 
Kedecraft in daylight. Kedak 


Tank, $2.95. Day-Load Tank, $9.85. 


Tilting base, minute 
‘ond split-second hands, 
large diol. Covers in. 
tervals to 60 minutes. 


manent mounting. 

Kedak Thermount 

Iron, $9.75. Kedak 
‘mount T 


Kodak Timer, $5.75. 20 per pkg. 
Includes cups for all Converts tray to effi- For use with ony verti- 
types of darkroom cient print washer. cal 


work, Brownie Dai Kodak Automatic 
room Lamp Kit, $1.95. Tray Siphon, $5.25. 


oy. 


\ 


Your photo dealer will be glad 
to show you many 
wonderful gift ideas. 
Visit him soon. 
N for hen- 
Say eons bes er 


‘or for stirring solutions. 
Kodak Stirring Pad- 
1 $35. 


For accurate darkroom 
temperature control. sizes of negatives up 
to 4x Sa 

Auto-Ma: 
Frame, $3.25. 


r 


Shodes the lens, at- 
taches directly to 
adapter ring. Kedak 
Lens Hood. From$1.60. 


Holds 4 filters, adapter 
tring, lens hood. Kedak 
Combination Fil 

Case, $4.25, $4.95. 


EASTMAN KODAK COMPANY, ROCHESTER 4, N. ¥. 


Made of strong, woter- 
proof vinyl plastic. 
Kodek Darkroom Ap- 
ron, $2.25, $3.00. 


Frees both hands for 
handling equipment 
the 


Avtomotically trips 

th permits pho 

tographer to get into 

icture. Kedok Auto 
se, $4.50. 


Expertly made, offers 
sound protection to- 
gether with smort op- 
pearance. Kedak car- 
rying case. From $2.65, 


Dorkens the sky in color 
pictures. Kedak 
Screen. From $6.50. 


~. 


Will trim prints up to 
6¥2 x BY in. Rigid 


iece metal 


Kodak Tourist Cameras 


pter Kit, $15.50. 
Keep negatives dirt 
ond-dust-free, safe 


from scratching and 
morring. Kodak Neg- 


ative Files. From $2.25, 


Folds to only 22 inch- 
— extends to 5 feet 

Weight, two pound: 

Kodak Eye-Level Tri- 
d, $23.33, 


Prices subject to 
change without notice 
and include Federal 
Tox where applicabl. 
Consult your dealer. 


Care and Feeding 
of Engines ... 


WHEN YOU HAVE “PULL” 


When your car pulls right or left, check spring height. 
Always do this, too, hefore aligning wheels. This check 
can be made on any level drive or garage floor. First, 
make sure car is empty, Then bounce car up and down 
to get springs and shock 

absorbers into their nat- 
tural position. Measure 
from floor to fittings at 
Aand B, (See diagram). 
‘There shouldnot hemore 
than 14 inch difference 
between A and B, Before 
making any front correction, check rear spring heights 
by measuring from top of rear axle to car frame. 

Any variation of more than 3 inch in rear will affect 
front, and must be corrected first, by re-arching or re- 
placing. If rear is 0.K.. correct front spring variation 

¥y placing spacers on top of coil springs. One spacer 
will raise low side 34 inch. Never use more than two 
spacers, 


GETTING RID OF VIBRATION NOISE 


Vibration can cause squeaks and rattles. One of the 
common causes of vibration is an unbalanced pro- 
eller shaft. On most cars, the propeller shaft is not 
enclosed, and sometimes catches a load of undercoat- 
ing. Look for this if you hear a low rumble, and clean 
the shaft. If your car 
has two universal 
joints, you will find 
balance marks (see 
diagram). If these 
are out of line, shaft 
will vibrate. Discon- 
nect and remove 
spline shaft from propeller shaft, then replace with 
balance marks properly lined up. 


IF YOUR CAR SPENDS TOO MUCH 


If your car spends too much of 
your good money for gas and oil 
make yourself a Christmas pres- 
ent of new Sealed Power Piston 
Rings. Sealed Power MD-50 is 
the best steel oil ring ever built 
controls oil even in badly ta- 
pered and out-of-round bores. 
Ask for {ree booklet, “7 Ways to 
Save Oil.” Just address a card 
to Sealed Power, Dept. H-12, 
Muskegon, Mich. For triple 
Wear compression rings, get Sealed Power Chrome- 
Faced Rings. 
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Wanted: Science Talent 
[Continued from page 146] 
ought to be done with the talent they were 
turning up. The result was the Science 
Talent Search, aided by a yearly $11,000 
grant for scholarships from the Westing- 
house Educational Foundatio 
Davis found two psychologists, Dr. Har- 
old A. Edgerton and Dr. Steuart Britt, both 
with long experience in devising aptitude 
tests. He asked them to work out a contest 
scheme that would avoid narrow geniuses 
but be sure-fire in selecting the topnotch 
talent upon which scientific progress de- 
pends. 


Students Face Four-Way Screening 


The experts came up with a four-way 
screen: a tough test, a character recommen- 
dation from the entrant's science teacher, 
the student’s school record, and an essay. 
This is called the “successive-hurdles meth- 
od.” Most of the youngsters trip over the 
first, a few more at the second and third. 
It is the essay that points to the real talent. 

This is how a typical Search works today: 


| The minute the schools open, Miss Patter- 


son begins reminding thousands of teachers 
and science-club sponsors to prepare their 
best students for the fray. Early in Decem- 
ber comes the great exam, held by each 
school under the honor system. Talent 
Search spends the whole year gathering new 
test questions; the exam is made so difficult 
that few college presidents could pass it. 
The two-and-a-half-hour grind covers a 
dozen pages of selective-choice questions, 
and the test is full of jokers to trap the un- 
wary and the chap who doesn’t think. 

There is a generous infusion of diagrams. 
But the real brain-busters come toward the 
end in a section devoted to long, abstruse 
descriptions that end with questions you 
can’t answer until you have cut through 
the blather to the data hidden beneath it. 

Nobody ever made 100 percent on a 
Search test—most scores are in the region 
between 50 and 70 percent. Mighty few 
get into the 90-percent class. 

Around Christmas time the Science Serv- 
ice offices burn their lights all night, as the 
tests are graded. Gradually, of the 15,000 
or more students who have competed, all 
but 400 have been weeded out. Not till 
then are the essays read. 

Four experienced readers tackle the es- 
says, judging them on originality, com- 

[Continued on page 246] 


GET YOUR 
FREE COPY! 


This new 20- Page | booklet provides many 
useful how-to-do-it ideas for both ama- 
teurs and professional mechanics, as well 
as basic information on the proper se- 
lection, use and care of hand tools. It 
contains 46 action illustrations and de- 
scribes and illustrates 47 popular 
Crescent and Crestoloy Tools. Simply 
fill in and mail the coupon below, 
and a copy will be sent to you with 
‘our compliments. 


CRESCENT TOOL COMPANY 
200 HARRISON ST. 
JAMESTOWN, N.Y. 


ee how to use them 


on, a ene 


sad We 
12 ttre dae Spt ee 1) 


Sign of the Artisan 
Symbol of Eceellonce 
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SEND For IT— ONLY 1) 
Starrett "Tools ule 
50 page booklet 


AUY THROUGH YOUR DISTRIBUTOR mrcxamcy wane mussvams, 
TOOL amp patcuion wstaumints » sia inBlatons - STK tants - paLCMOM 
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Wanted: Science Talent 
[Continued from page 244] 
pleteness and “scientific potential.” With 
the preliminary selecting done, four judges 
agonize over the slight differences among 
300 brilliant survivors. The list is finally 
pared to 40 “finalists” and 260 “honorable 
mentions.” It is a wonderful day for those 
40 when, in January, they receive a tele- 
gram which begins: “Congratulations. You 
have won a Washington trip . . .” 


Finalists Meet the President 


In early March the five-day Institute be- 
gins, and the happy finalists descend upon 
the capital. There are sight-seeing tours, 
talks with top scientists, special parties in 
government laboratories, receptions by 
Representatives and Senators, presentations 
to the President. 

Now the final cut is made to pick the two 
top winners and the eight runners-up. 
Every contestant must submit to the exqui- 
site torture of a recorded interview with 
each of the four judges. In these star-cham- 
ber proceedings anything can happen. 
Shapley, for instance, likes to fire at his vic- 
tims such a bombshell as this: “Two days 
from now a billion-ton asteroid will hit 
Washington. You are in charge of every- 
thing. What will you do?” 

Most kids keep their nerve and turn in 
thoughtful answers. When it is all over, the 
top winners are announced at a final ban- 
quet and the youngsters go home. 

The Talent Search staff later makes 
breakdown studies of the winners and their 
backgrounds. Their parents form a good 
cross section of the American middle class. 
A few fathers are famous scientists; some- 
times the mothers are also. But mainly the 
mothers are homemakers only and the 
fathers are farmers, businessmen, shopkeep- 
ers, ministers and teachers. Two things seem 
to count most: good school equipment and 
teachers of high skill. 

Even in a short 10 years the validity of 
the Search idea has been established by the 
achievements of its product. Girls and boys 
alike are already crowding established sci- 
entists for honors in some fields. Besides 
the remarkable Marina Prajmovsky, there 
is Carol Pike, who has become a chemical 
engineer and a founder of the world’s first 
Society of Woman Engineers. There is 
Rodman Jenkins, who won a degree at 
MLLT. at the age of 17 and is now in ad- 

[Continued on page 248] 


Every Man Wants 
ELECTRIC TOOLS 


He will appreciate your thoughtfulness 

when you give him a PET Tool this 
Christmas. He can then do hundreds of jobs 
around the house, on the farm, or in his 
shop—easier—faster—better. 

Known for their light weight, modern 
streamline design, and dependable 
performance, PET Tools are packed 
with power, safe and easy to use, 
and priced right. Truly great gifts 
that will give years of usefulness 
and enjoyment to any man. 


ZEPHYR \950—HDK De Luxe Drill Kit 
3 pieces with 4" electric drill and accessories 
rilling, grinding, sanding, polishing, buffing, 
mixing paint, etc. Complete with beautifully 
arrying case. $27.35 


BSS 
ae a 


Ke 
2 
ZEPHIB 950-4 4" Electric ZEPHYR625 Electric Hand Saw. ZEPSI® sm.25 Spraymaster 


Drill_with hand-operated chuck, Depth of cut, 234". Adjustable for Portable Spray Outfit for paint, 

AC-DC motor, $18.95 depth and angle. AC-DC motor. lacquer, insecticides, etc. Complete 

Drill stands available—extra. $47.50. Tables extra for convert- with AC-DC motor. ..... $28.95 
ing to table power saw. 


a 
finished met 


326 West 83rd Street, Chicago 20, Illinois 
In Canada: Portable Electric Tools, Ltd., 369 Danforth Rd., Toronto 13, Ontario 


PET PortTaABLE ELEcTRIC TOOLS, INC. 
[roots 
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vanced research on petroleum in Texas. 
Wolf Karo holds a top-ranking job with the 
National Advisory Committee for Aero- 
nautics in Cleveland, and is developing new 
fuels for jets and rockets. 

Paul Teschan and Paul Cranefield are 
two more outstanding successes. Teschan 
was already headed for medicine when the 
Search found him in 1942. In college he 
got interested in research on kidney ail- 
ments, but the one hospital in Boston 
where such work was done would not take 
him on. He was too young, they said. Then 
he got into the Army and wound up at 
Walter Reed Hospital as a laboratory as- 
sistant. Now he is a department director 
there, a leading authority on uremia and 
the inventor of an artificial kidney tech- 
nique he hopes will cure it. 

Paul Cranefield, meanwhile, is doing a 
quiet job at a Madison, Wis., laboratory on 
cardiac injury and epilepsy. He has a mild 
form of epilepsy himself, and the chances 
are that if STS hadn’t found him he would 
never have become a scientist at all. Some 


day every epileptic in the world may have 
reason to thank the Search for Paul Crane- 
field, for he is on the track of a solution to 
their ills, 


Scientist Must Combine Many Talents 


Some years ago Dr. Vannevar Bush ad- 
dressed the Search banquet in these inspir- 
ing words: 

“In the exploration of the unknown the 
price of one success is often many failures. 
The ability to detect failure early, and the 
capacity to abandon a line of approach, 
however treasured and however far com- 
mitted, are vital elements in the complex 
compound of plan, reason, patience and 
courage out of which new knowledge is 
gained. 

“The great quality is not simply to be 
able to stand up under” disappointments, 
but to do so without losing the zest and 
exhilaration that should attend success.” 

Fortunately for America, the Science 
Talent Search is finding thousands of young 
people who will follow this ideal. END 


\ SNIFF A WHIFF — 
—""_1T SMELLS RIGHT JOLLY! 
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SIR WALTER RALEIGH'S BLEND OF CHOICE KENTUCKY 
BURLEYS IS EXTRA-AGED TO GUARD AGAINST TONGUE 
BITE, THE LARGE SIZE CANISTER OF SIR WALTER 
RALEIGH—IN A BEAUTIFUL YULETIDE PACKAGE 
MAKES THE PERFECT CHRISTMAS GIFT! 


10" YEAR, 
VO 


Power Kine 


WOODWORKING TOOLS 


7” BENCH SAW 8 meea saw 
$44.75 61- 


Extensions $7.65 each 
Extensions $4.35 each 


18” JIG SAW 
$39.95 


4” JOINTER PLANER 
$49.95 


12” WOOD LATHE 


BELT AND DISC SANDER 


PRESS COMPANY - 


When you and your wife talk about prac- 
tical gifts this year, put 
Power 


plug for the 
in your shop. 

Power King 
in any others, 
give you the capacity and accuracy you want 
plus rugged construction and proper bear- 
ings for long service. They're fun to operate 
and, used wisely for home improvement and 
furniture building, can save you hundreds of 
dollars. FREE — new catalog with operating 
views and hints—send a postcard, we'll 
rush it. 


ing tools you ni 
e them at your 
dealers. PK tools, better ¢ 


$7850 SPINDLE SHAPER 


$48.00 


$73-50 
1255 N. PITCHER STREET 
KALAMAZOO, MICHIGAN 
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Give Him a MAN’S 
Gift for Christmas! 


HOME-UTILITY 5° ~ 
SANDER-POLISHER 


only $32.95 


HOME-UTILITY 
SANDER.-POLISHER 


KIT only $49.95 


eK: 
Kit, lots more! 


Drilling, sanding, polishing, sharpen- 
ing, wire brushing, buffing—these ver- 
satile Buack & Decker Home-Utility 
‘Tools speed up no end of jobs, make 
perfect gifts for a man’s Christmas! 
They’re quality - built by Brack & 
Decker. Easy to operate, fun to use, 
priced for every pocketbook. Try them, 
buy them at your local hardware, elec- 
trical or department store displaying 
the Home-Utility Santa Ciaus! 


BLACK & DECKER 


Homeiiury 


‘Tur Brack & Decren Mro. Co., Dept. H12S, Towson 4, Ma, 
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is and Drilling, 


wed from 


Ci 


first piece by one end without butting it 
against the column. Before he could let up 
on the feed, the strip had torn free and 
smacked the column. The bent drill spun 
drunkenly until he shut off the motor. 
“Now why did that happen?” he asked. 
“It’s only 1/16” thick. But it grabbed just 


light enough to have 
some spring-back. The end under the drill 
was free to lift. So it climbed the drill, even 
though you eased up on the feed.” 
what sheet metal does.” 

“Yes. Best way to drill sheet metal is to 
clamp it between two pieces of wood, when 
Even a stiff backing helps—a board 
nstead of just the hole in the table, 
And, of course, never hold sheet metal in 
the hand—unless you have spare fingers.” 
ling, Jim went back to his job. 

“Hey,” sputtered Larry. “What do I do 
about this bent drill?” 


Fixing the Bends 


“Bend it b Put a block on the table, 
turn the spindle by hand. and bend the 
drill toward the block when it’s farthest 
away. Or roll it on the drill-press table and 
squint at the light under it. Put it on a * 
block of wood and hit the high part with 
a soft hammer 

Larry grunted, sighted the drill as in- 
structed, and after a few minutes turned 
on the motor. The drill ran true. 

“That did it,” he announced contentedly. 

The rest of the job went without mishap. 
Later they had a midnight snack left for 
them by Jim’s wife. The porch table stood 
nearby on its own legs. 

“Never thought I'd get it put together to- 
night,” exclaimed Larry. “And I've learned 
a few things, too.” A faraway look came 
into his eyes. y, I think I'll make a 
wrought-iron railing for my front step.” 

“Lots of rivet holes to dr 

Larry waved a doughnut y. 
okay. From now on I can keep my 
the project, and not just on the holes 


Pressure Pushes Soda Up Straw 

You don't really pull up the liquid in a straw 
when you're drinking soda. Your sucking action 
creates a low-pressure area in your mouth. The 
higher air pressure on the surface of the liquid 
in the glass then pushes the fluid up the straw. 


You'll be money ahead if you replace 
worn-out piston rings at the very first 
sign of wear. Worn-out rings cause oil- 
pumping . . . loss of power . . . destruc- 
tive engine wear. 

It will pay you to replace those rings 
with Hastings Piston Rings. They’re 
engineered for replacement service. 


STEEL-VENT 
PISTON RINGS 


TOUGH on oil-pumping » GENTLE on cylinder walls 


fough but oh so gentle 


They stop oil-pumping, check cylinder 
wear, restore engine performance 
They're chrome-faced, for heavy-duty 
service. 

It’s the best money you can spend 
on your car, 
HASTINGS MANUFACTURING CO., Hastings, Mich. 


Hastings Lid., Toronto 
Piston Rings, Spark Plugs, Oil Filters, Casite, Drout 


ta with wet or dry abrasives. Three 034° ro 
overs cut from 9°x11" sandpaper or abrasi 
Your local dealer will gladly demonstrate. 


No. 150K SpeedWay Lagann Kit 


Everything you need in fitted steel 
ano ig each ‘ot 8 grades of 


free abrasive felts, 


construction t 
SpeedDrills are lighter Bas: 


cont ‘sl ype te 
cpetly old type, del 
rete, Qual- 


g fy hulle for Lletise service, 
die-cast aluminum with 


i ‘Speed Way Dealer 
sifpotatot tie many other 


Any crafteman or “Mr. Fix: 
pe Kit ills, 


( 
veanding 
and lambe wool polishers, 
“3, nick a 
eel carrying case, 
complete $32.50 


No, 200 Kit, (Not illustrated) Simi, 
‘to No. 79 Kit but with No, 200 


GA Kit, 20,000 rpm. SpeedWay 
No. 129 Hand Grinder 


pWa MANUFACTURING. co. 
Spt Y e640. 52nd AVE., CICERO 0, LL 


252 Porutar science 


“Keep your coats on, nate ee Stan 
as Gus and Tony climbed off the truck. “It’s 
almost as cold in here as it is outside. I'm 
afraid little Stanley forgot to put some coal 
on the fire when we left to help out Doc 
Marvin.” 

“Well, start stokin’,” said Gus. “And when 
you finish that, how about brewin’ some 
coffee on the hot plate?” 

“Heat and java coming up.” 


A Tough Spot for Tony 


“Well, Tony,” said Gus, “now let’s see if 
we can find out what's causing this truck of 
yours to shake. I hate to say it, but I'm 
afraid that maybe the universal on your 
drive shaft is shot.” 

“Is that bad?” 

“It ain't good,” replied Gus as he wheeled 
a jack under the truck's differential. “If that’s 
the trouble, I'm afraid you won't deliver 
those trees tonight.” 

“Don’t say that, Gus. I gotta get those 
trees into the city tonight. No trees tonight, 
the man said, no business. No business and 
I'm stuck with a coupla hundred trees.” 

When Gus had the rear wheels of the 
truck raised up off the floor he climbed into 
the driver's seat, started the engine, put the 
gearshift in high, and walked around to the 
rear of the truck again. At idling speed, 
there seemed to be little or no vibration. 
Without actually getting under the truck, 
Gus kneeled down, trouble light in hand, 
and inspected the drive shaft. He couldn't 
see any side movement. 

“Anything I can do while the coffee’s 
brewin’?” asked Stan. 

“Yeah, there is. Put two permanent screw 
jacks under that rear axle. I want to get 
underneath and have a look while you give 
the engine the gun.” 


Gus Goes Looking for Trouble 


When Stan had put the two jacks in place 
and had climbed into the driver's seat, Gus 
stretched out on his creeper and wheeled 
himself under the truck. 

“Stan,” he called. “Give her the gas until 
she starts to shake, then ease off, Remember 
I'm under here, so don't push her too far. 
She might wiggle herself off these jacks and 
I don’t want to be under here if she does.” 

“Okay, Gus, here she goes.” 

Stan repeated the process of speeding up 

(Continued on page 254) 


SPARKING 
THE OLDSMOBILE 
ROCKET... 


new cars than any other make 


ac 


and used as factory 


nt on more of America’s 


‘What have AC Spark Plugs for Oldsmobile 
got that other plugs haven't? They have 
CORALOX, AC's patented Insulator, which 


has set the engineering world a-buzzing. 
Oldsmobile was quick to see the advantages 
of this revolutionary invention—and to 


cooperate with AC in selecting a plug type 
exactly suited to the famous “Rocket” engine. 


Necessity was the mother of CORALOX. 
This rugged insulator simply bad to be in: 
vented, because. previous’ types of. spark 
plug insulators couldn’ stand up under the 
operating conditions imposed by modern 
high-compression engines and modern fuels. 
‘They cracked and blistered under the ex- 
treme heat—they fouled and misfired under 
heavy load, when power was needed most. 


SPARK PLUG DIVISION 


# 


AC 


PATENTED 


CORALOX ended all that—brought spark 
plugs to an all-time pinnacle of efficiency. 


AC Spark Plugs with CORALOX 
Insulator are therefore |, not only 
on the Oldsmobile “Rocket,” but on more 
of America’s new cars than any other make, 
‘That's how good the newest AC Spark Plu 

are. ‘They are helping thousands of Olds. 
mobile owriers to preserve top engine per- 
formance—and they'll do the same for you. 


IE YOUR CAR ISN'T AN OLDSMOBILE you, too, 
can have the superior performance ensured by 
CORALOX. AC's engineering stoff has worked 
with engineers of most American cars. Therefore, 
thom in om AC Sark Pies type, wh ratented 
CORALOX Insulator, engineered for you 


GENERAL MOTORS 
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CORPORATION 


¢ For youngsters 8-10-80! 
STANLEY TOOLS he) 


Good tools make good gifts for men 
Give Stanley Tools this 

i ".. . complete sets in sturdy ({y, 
chests or individual tools in Woodcraft =) 
boxes, Now on display at your 

dealer’s. Look for this famous 


trade mark (TANI) 


Tool Che 


Hobby Howse Set 
No. 910. Five other 
tool sets available in 
prices ranging from 
$12.00 up. 


| TOY PATTERNS 
2 NEW SETS 


Be 25 teach 
Two sts of 6 patterns, Full ie, cony EE 
‘race and cut out. Cover folder 
(diver suggestions for Sniahiog. 
STANLEY, 
Teor 


Stonley Tools 
New Britain, Connecticut 
THE TOOL BOX OF THE WORD 


Herdware * Tools * Electric Tools * Steel Strepping * Stes! 


NEW TOY PATTERNS 


fener Tea 4221 fim $1 New Ben, Conn. 
Coraden Scney Toot C3.'cf Canada dr 2121 Stoney | 
Pond: Geabec) 


| Beane 


Check: () Set(s) Patterns PI. 25c each. 
1D Set(s) Patterns P2. 25¢ each. 
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Gus Cracks the Ice for Santa 
[Continued from page 252] 

the truck’s engine and then letting it slow 
down several times. Finally, from under the 
truck Gus’s voice told him to shut the engine 
off. 

“Find anything?” Stan asked when he 
joined Gus at the rear of the truck. 


Truck Shimmies Like Gilda Gray 


Gus shook his head as he wiped his hands 
on a batch of waste. “Not a thing. There's 
not a sign of anything the matter with the 
drive shaft, yet every time you gunned the 
engine the old chassis started to. shimmy 
like Gilda Gray. 

“Like wh 

“Forget 
before your time. 

“Well, at least the heat’s coming up,” 
Stan announced, shedding his coat. “What's 
the next stey 

“Think you can fix her, Gus?” chimed in 
Tony. 

“I think so,” Gus lied. 

Then Gus did what he always did when 
some repair job had got him down. He 
perched on his bench and began thumbing 
shreds of tobacco into his pipe. He was just 
about to put a match to it, when he stopped, 
blew out the match, and slid down off the 
bench. A moment later he was on the creep- 
ppeared under the truck 


asked Stan. 
id Gus. “I guess she was 


Tony looked at Stan and shrugged. 
A Quick Hunch Pays Off 


A few seconds later, Gus's graying head 
popped out from under the truck. “Stan, get 
me a cold chisel and a hammer, will you?” 

When Stan had handed him the tools, his 
head popped in again and presently Stan 
and Tony heard some dull thuds followed 
by a metal-against-metal clanking. Finally 
the noise stopped and Gus, still on his back 
on the creeper, slid out. He looked up at 
Stan and Tony and grinned. 

‘Let's try her again. Tony, I think we've 
found the source of your wiggle.” 

Stan clambered up into the cab again 
while Gus and Tony watched. Stan fed the 
gas slowly at first. No vibration. Then he 
really tramped down on the pedal. Still no 
shakes or shimmies other than the normal 
vibrations that were set up by the racing 
engine. 

“She’s fixed,” shouted Tony gleefully, 

[Continued on page 256] 


This Christmas, See How Little It Costs To Give 
Famous Professional Quality Westcraft Tools 


Why pay fancy pri ine t try orm 
compare Westcraft—you'll discover that these > 
famous, sh p-tosted jools give you the same pre- 24/0 cating den Only 


brands costing far'more. Westeraft: Too! 

fully guaranteed and at 
Here are a few from our complete selectionsee 
them this week at Western Autol. 


Fipeh Bi chteet Bots ses. ol ate 
ished all 


ory 
dhe: Specially ground 
polished (aeeonay $475 


Professional Quality—Wizards of Performance 


WESTCRAFI TOOLS cary 


Sold by the largest group of associated 
tool departments in America 


[NOTE: Western Auto 
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Lummins 


COMBINATION 


DRILL ond SAW KIT 


SPECIAL OFFER...FOR 
LIMITED TIME ONLY 


$27.95 VALUE! 
Here's YOUR chance to let power— 
Cummins Power—do the work! 
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‘AND SO ECONOMICALLY! 
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2-1 planetary reduction gear for surging power—die-cost 
‘cluminum body—ball bearings for long life—J4" chuck for 
driling—4 inch 10 blade—base adjusts for maximum depth 
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8 0 bench sow! 
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Gus Cracks the Ice for Santa 
[Continued from page 254] 


clapping Gus on the back. “What did you 


“Tony where did you park that truck this 
afternoon?” asked Gus. 

“Same place as always. In the yard out- 
side my house.” 

“Much snow there?” 

“Sure, plenty. Maybe two feet, maybe 
more.” 

“Well, you evidently scooped up quite a 
hunk of it on the flange of your emergency- 
brake drum that’s mounted on the drive 
shaft,” explained Gus. “It froze there. Then 
as you drove along it picked up dirt, sand 
and more ice from the snow kicked up by 
your front wheels.” 

Tony still looked a bit puzzled. 

“You see, Tony, that hunk of ice and dirt 
added considerable weight to one point on 
your emergency-brake drum and when the 
drum, mounted as it is on the drive shaft, 
turned at high speed, it set up quite a vibra- 
tion. It was out of balance.” 

“But how did you spot the trouble?” 

“While I was sitting up there on my 
bench trying to think what might cause it, 
I happened to spot that little trickle of 
water coming out from under the truck,” 
Gus explained, pointing down at the floor. 
“That gave me a hunch what was wrong. 
Then I looked and found that glob of ice 
and dirt on the brake drum. It had started 
to melt as the shop warmed up.” 


Gus Gets a Christmas Tree 


Later, when Tony had paid his bill, had 
insisted on leaving one of his Christmas trees 
so that Gus and Stan could decorate the 
garage for the holidays, and was backing out 
of the shop, he suddenly stopped and poked 
his head out of the driver's window. 

"1 Gus,” he called out, “do you think 
that big ape really means to su 

“Not a chance,” grinned Gus. “After all, 
there were only two witnesses—and they're 
both on your side. Merry Christmas to you, 
Tony.” END 


Next Month: Gus delves into the mystery 
of the car that wouldn't turn left, 


Asphalt Shingles Give Car Traction 


A Few asphalt roof shingles carried in the car 
trunk will help you move out of a slippery spot. 
Richard Grey, Bethesda, Md. 
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Coast to Coast In an Old, Old Olds 
[Continued from page 1 
the Olds had to be hauled in by ile car. 

The Olds needed repainting in 1909, and 
again in 1937. Both times it got it. The Olds 
is black, with a little red trim, and gold 
striping. The lights are brass. Mr. Green 
does not do the painting on the Oldsmobile 
he restores, but he admires the results. 
“These cars,” he says, “are really beautiful 
when they're all striped up.” 

The clincher-type, 28 x 3 tires are not 
hard to get. Firestone has been making 
them, has stopped temporarily because of 
rubber shortages. The tires are less expen- 
sive, by Mr. Green’s long memory, than 
they used to be—$20 today, $28 in 1907. 
The new casings don’t crack, either, as the 
old ones did. 


Flats Are a Problem 


A flat tire can cause trouble—and it’s 
worse than you might think. This is because 
the wheels don’t have demountable rims. 
The flat must be pried off. 

Next, the new tire has to be wedged onto 
the rim. Then it must be pumped up by an 
old hand pump-unless Mr. Green has had 
his flat right in a service station. He has a 
flat where things are that convenient as 
often as you have. 

Besides the Olds, Mr. Green owns two 
other cars. A 1946 Hudson he won as a 
prize in an old-car contest. He had driven 
it 8,101 miles by late 1951. A 1982 wire- 
wheeled Studebaker, the only car he ever 
bought new, had by then traveled 89,614 
miles. It has been dependable, and Mr. 
Green has never felt the need for turning it 
in on a later model. 


Uses Grandfather's Tools 


Mr. Green drove the 1904 Olds to Ohio 
and back late in 1951. Mrs. Green, who has 
never driven a car, went along and kept a 
record of the mileage: 27 miles to a gallon. 
‘A passenger on all the long trips, she carries 
along a Kodak she bought for $5 in 1915 
and keeps a photographic record of their 
jaunts. 

In his shop Mr. Green has a 1%hp. 
gasoline motor he made in 1902. He still 
uses some tools, notably hammers, tongs, 
wrenches and an anvil that his father, a 
blacksmith, used in the 1890s. Mr. Green 
also lias a hammer that his grandfather, also 
a blacksmith, forged and used. “When I get 
anything,” Mr. Green says, “I keep it.” END 


Every Day / 


YOURS FOR YEARS WITH 


DELT) RSE G) 


What better Christmas 
bonus, what finer 
gift, can you imagine for 
yourself than Delta 
Power Tools? It’s a lasting 
bonus, too, that keeps on 
paying year after year in 
pleasure and relaxation and profit 
—for these quality tools soon 
pay for themselves in actual money 
saved on the things you make for 
yourself, for the home, for the family. 
So, drop a hint where it will do the most 
good, or earmark that Christmas bonus or gift 


money for a real bonus for you . . . Delta Power 
Tools . . . a lifetime investment in pleasure 
and profit! 


BASIC TOOL in any workshop, to perform ALL the basic 
woodworking operations, a Delta circular saw pays for 
itself in worthwhile home improvements —and pl 


JUST A FEW OF THE THINGS YOU CAN MAKE H DELTA BORER: TEOL:PITO IOS ) 
RIGHT AT HOME WITH DELTA TOOLS! 1 ) Rockwell | 
For the House: For the Children: For the Family: H MANUFACTURING COMPANY | 
Kitchen Snack Bar Trucks Pull Toys Men's Wardrobes 1 
Coffee Table Doll Beds Tanks Television Table 1 1 
Storage Cabinet Crones Guns Picnic Table 1 H 
Boby Beds Tops Boats Dressers 
Wall Shelves Doll Houses Bird Houses | { 
Delta "How to do it” Books Make Welcome Gifts— { } 


Scores of Titles—Get Them at Your Delta Dealer. 
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“We're really saving on gifts this Christmas!” 


“SnorsMrrH is saving us over $50 on Christmas 
gifts this year. We're using our SuorsanTH 
to make everything — table lamps, children's 
blocks, place mats, salad bowls, even our 
Christmas cards. It can be set up (in less than 
a minute) to do almost any job—a lot of them 
Jobs you can't do with any other power tools. 
And when it comes to accuracy, capacity, 
precision features, SHorssirH ranks with the 
best! Here are six of the many reasons why 
we're so enthusiastic about SHorssurx. 


FIVE-TOOL UNIT COMPLETE 
EXCEPT FOR MOTOR * 


189.50 


Special Ye-hp., capacitor 


tree moter... $3450 


SHOPSMITH 
works! 


© 8" circulor saw © 15” drill press 
212" di 


'* 33" wood lathe * Horizontal drill 


SEE SHOPSMITH DEMONSTRATED AT LEADING HARDWARE AND 
DEPARTMENT STORES OR ANY MONTGOMERY WARD STORE. 


WRITE FOR FREE CATALOG — 
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oo STRIPS sawed from scrap lumber can be 
woven into attractive place mats. SHOPSMITH'S 
unique micro-quill adjustment permits extremely 
accurate blade-to-fence settings, Saw takes extra- 
big work, thanks to unique table extension.” 


a 


DRILLING LAMP BASE shows advantages of 

SHOPSMITH as horizontal drill. Work lays flat on 
table. Drill feeds in from side. Horizontal drill has 
unlimited workpiece capacity, 4” quill feed, variable 
speeds. Spindle floats on four sets of ball bearings. 


“IN VERTICAL POSITION, SHOPSMITH becomes a 

drill press second to none. Its maximum chuck 
to table clearance is 27”; chuck to floor, $5”. Extra- 
large, tilting table. Jacobs key chuck, 5/64” to 14", is 
standard equipment. Speeds from 800 to 3600 rpm.” 


MAGNA ENGINEERING CORPORATION 
Dept. 190-4 


Nome 


send me free Ié-page SHOPSMITH cat 


“CHILDREN'S BLOCKS are easy to make on 

SHopsMITH. After blocks are sawed, they can 
be sanded to identical lengths by setting stop-depth 
nuts and feeding disc into work. Rip fence and miter 
gauge serve as accurate jigs for a host of sanding jobs.’ 


4 "SHOPSMITH AS LATHE turns work up to 15” in 

jameter, 33” long. Sliding headstock to end 
of unit lets you face the work while turning bowls 
and other flat or hollow objects, Versatile tool rest 
adjusts quickly, slides parallel to workpi 


“IT'S A PRINTING PRESS, TOO. We found 

SHoPSMITH ideal for printing our linoleum block 
Christmas cards. In fact, there's almost no limit to the 
things you can do with SHorsmrrH. And you've never 
seen a tool that is more beautifully engineered.” 


log. 


at factory nearest you: 
12819 Coit Rood, Cleveland 8, Ohio, OR Address 


Menlo Park, California City, 


State, 
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join the trend 
lo Gaifls that last / 


«+. ideal Gifts for Men and Boys 


Genuine ATKINS 5 Zlooe Steet SAWS 
in Gala Christmas Boxes* 


© Gifts that are practical, that are useful ond 
useful for years —gifts that are sure to win lost- 
ing appreciation... surely, these express the true 
spirit of Christmas, And your hardware retailer 
has them—the finest saws ever manufactured— 
genuine Atkins "Silver Steel" saws, packed in 
individual Christmas boxes*. Here are saws that 
put that sparkle of satisfaction into the eyes of men 
and boys alike—saws that are known the world 
over for their exceptional quality and valve! 
Hand-crafted, precision-built saws that cut fost 
and true, that stay sharp longer and are easier 
to handle! To give 

Atkins is to give the 

finest, yet to stay 

within limits of your 

Christmas budget. 


*if your retailer is sold out of 
these special boxes, he will 
gladly « y Atkins sow 
in Christmas gift wropping. 


E. C. ATKINS AND COMPANY 
Home Office and Factory 


ATKINS 
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World’s Fastest Freight-Train Factory 
[Continued from page 116] 


ahead begin to move up the long artificial 

grade at a steady, two-mile-per-hour gait. 
At the base of the signal light, a yard 

conductor consults his copy of the teletyped 


| switch list as the cars begin to roll past. He 


sees that the first three are bound for Poto- 
mae Yard. He gives a sign to his helper, who 
opens up the couplers between cars three 
and four by dropping the release bar as they 
go by. The three-car “cut” tips the hill and 
breaks away, accelerated by the pull of 
gravity. 
Tower Operators Control the Brakes 


But let those three cars go on gaining 
momentum and they will hurl themselves 
into the classification yard like a 150-ton 
blockbuster. That’s where the trickiest op- 
eration in the entire terminal comes in— 
electropneumatic car retarding. 

Picture the trunk of a tree (the descend- 
ing approach track), forking into three 
branches, each of which divides into two 
more. Along a section of each running rail 
on the trunk, and on every one of the nine 
branches, is a viselike pair of jaws, operated 
by electrically controlled compressed air, 
that rise up and grip the wheels of the cars 
as they pass over them. These are called 
retarders. 

The nerve centers of the layout are three 
towers, standing like oversize birdhouses 
high above the diverging tracks. Here, op- 
erators sit at their desk-top control panels, 
pinching down the tonnage. Each retarder 
has its own dial with four settings: Number 
1 for empties, Number 2 for light loads, 
Number 3 for the heavy ones, and Number 


| 4—an emergency setting that will throw a 


90-ton gondola car back on its haunches. 
Platear Is Frisky as a Colt 


12:40 finds Boston & Maine 33509, with 
the humping engine behind her, poised at 
the top of the hill. The operator of A Tower, 
who controls the master retarders and shoots 
cars passing through them on to B and C 
Towers, sends her on her way into B Tower 
territory with just a touch of the retarders. 

But neither he nor B Tower has reckoned 
on the erratic behavior of our flatcar. As 
sometimes happens, the hot oil shot into 
her journal boxes just before she tipped 
the hump has made her as frisky as a colt. 
She sails into Track 16 (Jersey City) with 


[Continued on page 264] 
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MILLERS FALLS TOOLS 
FOR CHRISTMAS 


Now is the time to drop a hint that you'd like 
fine tools this Christmas. Your family will 
welcome your suggestions — and you'll be 
the winner Christmas morning. Remember, 
too, Millers Falls tools make perfect gifts for 
your craftsmen friends and the boys on your 
list. Their quality is the highest . . . thei 
performance the best. See them at your ha: 
ware dealer's — ready for Christmas giving. 


MILLeRs FALLs CoMPANy, Greenfield, Mass. 
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Non-inflammable 
KLEAN-STRIP 
peels off paint, 
varnish, lacquer, 
enamel, synthetics. 


IT’S CLEAN—NO AFTERWASH! 
Sold at leading paint, hardware and 
department stores. 

Product of 
W. M. BARR & CO. 

Memphis 2, Tenn. 
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World’s Fastest Freight-Train Factory 
[Continued from page 262] 

every intention of dashing herself to splint- 
| ers against the string of cars being put 
together there. 

“I'll give her a skate!” yells B Tower. 

Down beside Track 16 stands a small rec- 
tangular box with a two-pronged arm pro- 
jecting toward the left-hand rail. Cradled in 
the arm is a husky casting. shaped like a 
miniature ramp, with a wheelstop at one 
end. Up goes the fork, and the casting, or 
skate, sits neatly on the rail, directly in the 
path of the careening 33509. The car's left 
forward wheel gives a sudden leap and 
comes to rest atop the skate. Ther 
squeal of iron on steel as the casting sli 
ahead with just enough friction to tie the 
flatcar down in the span of a hundred feet. 


5,600 Tons for Jersey City 


| That's the last of the string of cars from 
Altoona. Already the hump light has flashed 
| from yellow to intermittent red, high-signing 
the engine to back out of the way of the 
next train coming down. A Williamsport 
freight, with her 14 contributions to Track 
16, will finish out the Jersey City lane. A 
quick switching move and the cars will be 
brought together for coupling and connec- 
tion of the air hoses. 
1:15. A phone jangles in the engine dis- 
patcher’s office. 
“Yardmaster calling. I've got one hundred 
and twenty loads for J.C. Tonnage: 5,600.” 
| “Okay. We'll give them Motor 486: 


An engine hostler climbs up into the cab 
of the 4,620-horsepower GG-1 electric loco- 
motive. Her rear pantograph makes contact 
with 11,000 volts and she’s on her way to 
an almost noiseless coupling with the fast 
freight for Jersey City. Down from a gravity 
track, behind, comes a caboose to round out 
the hotshot. She’s just about ready to roll. 


Enola Is Too Fast for Conductor 


| It takes 12 minutes to charge the air-brake 
system to 80-pound pressure, and while the 

| conductor is waiting he skims his new set 

| of wheel reports. Suddenly he stops. 

| “B & M 33509!” he exclaims in disgust. 
‘Now I'll be a trainmaster’s uncle if we don’t 
have trouble on this run. Why couldn't they 
send her off in the wrong direction like 
every other yard in the country? But, no— 
they gotta put her through in an hour and 50 
minutes just to foul up my afternoon, That's 
Enola for you!” END 
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~ DU-FAST™ 
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SANDER & POLISHER 


The Du-Fost® Sonder an gives o FULL 
ING MOTION... BIG 3 x 7" FAST- WORKING 
(CE... USES INEXPENSIVE STANDARD CUT PAPERS! 


IT'S THE WORLD'S FASTEST CUTTING 


32 East 4th Street 
New York 3, N.Y. 


Send for the NEW 96 page 


PT Rod Devil catalog No. 21 
Cut clean, accurate, parallel = Address Dept. P.S. 
grooves—40 widths, any 

angle. No chatter, burning, 
chewing—or sanding! No 
more blade vibration—no ‘ 
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Available in 4 sizes—V3", 
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Wade only by. CHAMPION DEARMENT 
In almost any job you can think of—Pliers are 
necessary—and Channellock pliers are the best you 
can buy. Whether you are working on your car, elec- 
y trical repairs, plumbing work or just tightening nuts and 
/ _ bolts Channellock pliers do it better. 


And remember, Only Champion DeArment makes Channellock— 
More than 3/4 of a Century of experience 
in producing highest quality tools. Send 


,.. for Catalog 14, —today. 


nthe Yellow Pages of CHAMPION DEARMENT TOOL CO. 
" Meadville, Pe. 


ONLY Champion DeArment makes 
CHAN ‘ye_ LOCK 


MASA on or FREE CATALOG 


GROOVE xe CATAUG 
MASTER money-making 


a precision-built |” : MECHANICS’ 


. $595 Da, reer 

at a new low price... only °°” [eee \ Sole snd ene 

Feauing an ety new ang exe design, he new Z Sctnne ecns tothe 
Groove Mas produces s! pnd = smooth grooves, faster .. out the automotive 


without the usual burned oF roug instead of four or mare 
sets of teeth on the outside 

sive tests proved that 

‘with less power, and eliminates binding which 


rer 
justabl your 
adjustable ges tool Het, | pus Sale 


any tine. ‘Genuine Soupos 
tools are never sold it tor 
Sfirect to weers onl 
coupon for free cat 


Gentlemen: Send me the new Groove Master Dado Set. ~ SNAP-ON TOOLS CORPORATION 
T'enelose check or money order for $5.95, 8060-1 28th Ave., Kenosha, Wisconsin 
Check arbor hole size: = 1/2"Q) 5/8" ‘Send me free catalog of Snap-on tools. 


City. Zone. State 
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GIVE THE WORLD'S 
BEST HAND TOOL 


rcmerg| 
EXCESS INVENTORY = 
stocks 


+ War sunpLus 


No Other Too! 
Does So Much So Easily 


= 
VISE-GRIP gives one hand Ton Gripping 
Pi Wrench, Pliers, Vise and Clamp. It's 
Order From Your Dealer 


PETERSEN MFG. CO., Dept. M-12, DeWitt, Nebr. 


} DRILL PRESS OWNERS 


Here's 1 Troon witH § DISTINCT USES 


THE BARRON MULTI-PURPOSE 
ROTARY WOOD PLANER 


re) / HOLD-E-ZEE 


a WOME OF The Original AUTOMATIC GRIP 
SCREWDRIVERS 


[, See these popular, high-quality 
drivers with the exclusive Gripper 

that holds, starts and sets up 

serews in unhandy places! 


UPSON BROS,, INC., 


Everywhere 
ROCHESTER 4, N.Y. 


268 rorutar science 


ONE-STOP SHOPPING FOR POWER TOOL ACCESSORIES! 


Choose now from Bertram‘s complete line—beat the Xmas rush! 


BULL ‘DRILL STAND 


any 
Won't shake or shimmy! 
This rugged, cast stand 


polis 
pictured, $205 


holds your drill firmly 
scrape, grind, 


4-IN-1 HOLE SAW. 
gus et 
TY" oles 


2. 


Complete catalog of BULL TOOLS—10c 


ie, 


CIRCLE sAW WOOOSHAPEE 


2 $3 


aetectric driN that 


While you 
ult, etc. 


DRILL PRESS WOODSHAPER 


fa’ any 
stock Fits an} 
ete 
yn =f 


Pads! $4.95 


‘All Bull Tools aro Guaranteed 


ENGINEERING & SUPPLY CO. 


KANSAS CITY, MO. 


‘$4 “0 cutee blades, 10¢ each.) 
BULL MANDREL KIT 
isiominsg 9.29 
AUTOMATIC SCREWDRIVER 
for any electric drill, drill press, or 
Me your dente, or sond cash; check or M, 0. today 
CASH IN YOUR SPARE TIME! 
BIG MONEY IN OWN BUSINESS 


chip clearance: 
( ro CH mandrel, 214” 
“Hom Wheel. 
flexible shaft. When or- 
BERTRUM S. 
YOU CAN MAKE UP TO $10 
ee 


Complete with 
rindstone, 3 wire 
dering specify standard ¢ 4 9s 
2125 HARRISON 
a DAY sharpening and settin 


Inmber yards— wit 
NEY, TELEAY’ SOMEUETE CIRCULAR SAW 
Low Cost, 5 down, sharpens 4 to 5 saws 
‘No experience needed! Instructions Fur- 
iy Sgn hestenra Today, for FREE BOOK. B 
BELSAW MACHINERY CO 


INTERNA aii a 


IT SAWS DJ IT REAMS 


DRILL, SAW, REAM « 
Use with ony electric ‘drill, slow drill 
machine. Drills own starting hole—up 
UF, saw oF reom circles, ovale, squares or scrolls. Eary te oper 
tte. [deol for carpenters, mechanic, electricians, plumbers, habby 
wustant, high speed steel. Flutes 

tinuous vee without 
place of up te $50 


fend 


trallole spealy 
TF engi Wee for ‘detall. Spt elt 
purpose 


SEND CASH. 


INTERNATIONAL TWIST DRILL COR! 
696 Wyandotte, Rm. Kansas Gity 4, 


LOCKS 


onto’ the work 


““HOLDS ON 


after you let go” 


AND THE 
‘“'SNAP-LOCK” PLIER WRENCH 
HAS THESE FURTHER ADVANTAGES: 


les then the Seymour Smith “Snop-Lock"* 
10"— $2.50 7”— $1. 


Seymour Smith 
Snap Jock 


FREE! Sond for descriptive 
folder. 
‘SEYMOUR SMITH & SOM, INC. 


AND TV AT LOWEST PRICES! a 
i% 


SEND FOR IT > 
eS 212 PAGES © 


Value - Packed 


; oo 
Everything for 
Experimenters, Builders, Amateurs, 
Servicemen, Engineers, Soundmen... 
Save money on every Radio and TV need! Get 
the big 212-page 1952 aL.Lieo Catalog featuring 
the world’s largest selections of top-quality 
electronic equipment at lowest, money-saving 
prices. See the latest in TV, home radios, Ama 
teur equipment, P.A. systems and Hi-Fidelity 
custom sound, recorders, test instruments, 
builders’ kits—plus thousands of parts, tools, 
books and diagrams. Get more for your money 
from the World's Largest Radio Supply House. 
Send today for your FREE 1952 ALLIED Catalog! 


Everything 
in Radio & TV 


ALLIED RADIO 


ALLIED RADIO CORP., Dept.7-M-1 
833 W. Jackson Blvd., Chicago 7, Ill. sie 


© Rush FREE 1952 ALLIED 212-Page Catalog 


Name, 


Address. 
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NEW rrr sue 


SHARPENER 


100 SHAVES 


FROM 


EVERY SHAVE A (ma 
SMOOTH ONE! 


For Double Edge Blodes 


Get the sharpest, smoothest cutting blades ever—mont 
erfect shaving ‘from. just one blade—even with ‘ou 
15 seconds your blade Is electrically 
wtrper than any Diade you 
‘ised: Thousands of satiaited uscra have proved It! 


SOLVES bg ig Lao ROBLEMS 


a m tpald. 1 i 
Feturn “Sharpener in good condition within ten days for 


prompt cash refund. 
DREMEL MANUFACTURING CO., Dept.121-M, Racine, Wis. 


USE KESTER METAL MENDER 
(GENUINE TIN LEAD SOLDER) 


Far all Metal Repairs 
y 


Simplified.” 16 page 
illustroted booklet. 
Get your copy now. 

| 
Kester Solder 
4254 Wrightwood Ave. 
Chicago 39, Illinois 


5, BIG POWER TOOLS 


KESTER 


SOLDER 


8" TILTING 
TABLE SAW 


DRILL PRESS r 


‘SUPERSHOP 


so PRECISION-BUILT 
Pagar ean 


BUY ON EASY PAYMENTS 


POWER TOOLS, INC. EURAIL 
BELOIT, WISCONSIN 


IT A 


ae THIS YEAR MAKE 
wi 


Lucky the man, woman, or child who receives Dremel Dremel 

quality gifts for Christmas! For these are America’s than anyt 
finest power-in-hand tools. We invite you to compare home maintenance, of favorite hobby—it pays 0 in- 
them with any similar products made—point by on DREMEL and accept no substitute, Order 
point, feature for feature. Then you'll know why yours today—in time for Christma: 


uarantces finer performance, longer life, 
ing your money can buy. For shop projects, 


Mode! 


A. KIT Mo, 2—Dremel’ 
‘pawerfat teat iw tee ch 


= 
‘ila 
exteriors 


‘or refinishing 
ity wall folmte, 
hing sont Wert 


ie, shock ‘ACD 
Gisso. Complete Kit with 33 high 
(Hiphsinee tte Cu 


bate), Only. 50 


ers, house sive, hobiy 
“0317-50 Es aie 


nk emery whee point 
Mit, “Only ; 


PORTABLE DRILL PRESS— (User Na. 2 Mote-Tool) Adds 
eeu fo Motn“tetopeaton oa! te ode alg, 
. Brice Chem NotocToolY Oniy."= sen SaOe 


MODEL 2000, SANDER-POLISHER —Fsent 


Tiive cont. Werks any 


DREMEL £écézec TOOLS 


for SHOP and HOME 


n 


SAVE -, THREE WAYS WITH A NEW (gehsee 
WRITE Get the big three Cushman economies—low purchase price, 
FOR FOLDER low operating cost, 'ow maintenance. Ride the Cushman 
Ee scooter to work, school or shop. Less than a penny per mile 
to operate. Dealer inquiries invited. 
DEPT. 24-S 


CUSHMAN MOTOR WORKS 


incoln, Neb: 
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A fast-cutting, 
keen-sharpening 
CRYSTOLON® 
a welcome and necess: 
workshop, Coarse 


BEHR- MANNING « Troy, N-¥. 


© in of Norton Company 
ing Stones » Masking Tapes 


EVERY 4” ELECTRIC DRILL 
A PORTABLE SAW IN ONE MINUTE! 


“ARCO-SAW" (Over 100,000 Sold) 


sy anneerous 
oa 


No. 445 “ARCO-SAW" for 


<u 


‘UNCONDITIONAL 10-DAY 
MONEY BACK GUARANTEE 


ARROW METAL PR 


240 WEST GROADWAY, 


m POPULAR SCIENCE 


SHOP ACCESSORIES paguaa 


7-easun8| 10" esa] 


Ave, * 
EQUIPMENT AVAILABLE ON REQUEST 


WITH LOW-COST BEL isa 2 he 


lay or seni 

OUR.WAY WELDER COMPANY, Dept F3. mB 
228 Se. Mi hese 16, Wine} 

LARGER 


>. NEW, IMPROVED CALCULATOR 
>For WOODWORKERS only 25¢ 


zatly gives information on lumber, 
icing materials, 
cad. Just 


2. / compare : os, 6 
be Se 256, please to Greenlee Tool Cony 
2132 Columbia Avetve, Rockford, llioix 


AUTOMATIC RETOOTHER 


MAKES NEW 


PROFITS 
H 


BURR MFG. CO. 
8943 VENICE BLVD. 
105 ANGELES 34, CALIFORNIA 


HIGH SPEED STRAIGHT SHANK DRILLS 
ET ected H. HIGH SPEED 


LI 


SURPLUS MACHINE SHOP TOOLS AT PRICES YOU CAN AFFORD 


BARGAIN TOOL & SHOP MIXES!—PPD. 


‘COUNTERSINKS 


WIGH SPEED STRAIGHT SHANK 
ucKine REAMERS 


HIGH SPEED 
‘Stigntty wsee 


re 
&T TOOL 


221 W. SECOND 
TULSA, OKLA. 


KING MIDGET 


OD NEW PRINCIPLE OF ENGINEERING 
FOR SMALL CAR PERFORMANCE 


AE 
75¢ PER WEEK 


jing comfort. All steel con- 


pester, Resdy to run or 


Surpeis 


Service manual filled with photos, drawings, spec! 
feations, ete. 


MIDGET MOTORS MFG. CO. Athens, Obie 


viol wae, Lace 2 MOUNTED WHEELS i; 


i pila) 


2 DRUM SANDERS 


ith 22 ands in Assorted 


SCHUPACK SUPPLY CO 731 Cttege Greve Dent. ants z 
fillestrated Cetelog 10) 
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MACHINE SAW FILING 
PAYS UP to $2 or $3 an HOUR 


© Turn your spare time into CASH—sharpen- 
ing saws with a Foley Automatic Saw Filer 
pays up (© $2 or $3 an hour. You will find 
you can make $20 1o $30 a week in your spare 
time as a starter. 

You can work in your basement or garage— 
no experience necessary. "The first saw 1 sharp- 
ened with my Foley Filer came out 100%" 
writes Clarence E, Parsons. No canvassiny 
advertised in our local paper and got in 93 
saws”—says M. L. Thompson. The Foley is the 
‘only machine with which you can file all hand 
saws, also band saws and cross-cut circular saws. 


SEND FOR FREE BOOK 
"INDEPENDENCE AFTER 40°! 


1oW You can get business from home or 


cary, 9a, a nc 
fing tn velop into a tull-time rep 
Bona coupon today for Pree Book. No aalesmart will call 


SEND COUPON FOR FREE BOOK 


Foury MIs. co. 
Minne 


j219. 


Send FREE BOOK— 
Independence After 40 


Name 


Address 
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Foley Bldg. 


A SHOPMASTER Circle Saw 
eeefor any Purpose or Price 


‘A Shopmaster Cirle Saw 
is known for its ruggedness 
‘ond precision. 

7 Tilting Arbor Sew $47.95 & 


Py 


Sotistaction guaranteed, 
9" Titing Table Saw $51.52 
9 Table Saw $33.95 


All Prices Zone 2, slightly 
fewer in Zone | 


remer een « 


18” Tiling Arbor Saw $76.95 
10" Tiling Arbor Saw $86.95 
10" Floor Model... $105.00 


Write today for catalog of COMPLETE line 


SHOPMASTER, INC. 


1214 Third Strost South * Minneapolis 15, Minnesota 


Make Your Own 
POWER LAWN MOWER 


‘orith this DRIVE CUTTER ASSEMBLY 


<> 


ely Graduated 
Praeat i 


DYNAMIC POWER TOOL 
LOMBINATION 


cig. Diy 


Tey it ten doys belore 
send $2.95 ond poy belonce 


pletely det 
Dept A13, 


Second. ve. 


os MY. 20, 


WELLWORTH new! /BARGAIN LIGHT PLANT| 
AIR COMPRESSOR <>) ; 


ee abr 


tt ads ad bate 
huge A $9 0.50% 
USRULEE Buti Cainerper, pressure tt te gu 
SPREAEMS Sai Severe eee apt ak ame 
Bist ins cans Serer $39.45 


are 


Sour $325 


fan. 4:vay" cross and 3 COMPLETE 
Soren. we So eateage 
Eaulompent less compressor $12.45 iA Brand er 
feut60 ercle i pase gutput 
Mus ‘Too Swau’ Bie" battery ) 
‘herging output, Sisy be used 


45 Tos, Price 


EP"navite Dik itt S1A250 Ree é 


aioe cue at RED SEAL CONTINENTAL GAS ENGINE 
to 1 reduc- 


BRAND NEW. 144 HE with @ 


ipa, Commprensors 
or ete. List Brie 
i 3.80, Shibolae Es 


‘section belt. 
2 cylinder 2" x 2 
(0.8.50 c.f m9. up told 
Dressure. Opers 

Tis 


Vortable Ta 
Dime hi 


"$299.50 


|] $US 008 tz Senet tte TE , in receptactes, Shoe. 
“WELLWORTH” BLOWER BARGAIN ae 
BRAND MEW. ule coraing, Dean LELAND GENERATORS 


Ml aid aaa 
Bez iis, Beaa? $237.50 


‘AIR TANK AND ACCESSORIES 
Brand New staal 67224", 400 1b. tert Iden} y 

Wherever compressed alrls needed, Equipped 

Ith ‘300 ib. combination air ‘n= 


Welded Steel. %” opening on] 

Sand 3h" obening at cen 
Heed and Bottom, 100 toe 
reressure. Shipping $9.75) 


wt. 2 ibs. $14.50 


FCEE REY Gaius uss, | WELLWORTH TRADING CO. 


Tue FOR. POSTAG! 1832 S. WABASH AVE. Dept. B-12 CHICAGO 16, 1LL.| 


‘Same tank, 97x27" 


1 Measures As It Reise? cor SOINEW surface CLAMP 
ROLLER RULE Fastens to Wood or Metal — 
HANDY MECHANICAL PENCIL Assures Better Work — Easier 

‘Today's best hit for Hobbyist or 
Shop’ New SURFACE camp fastens 
co either" wood or metal, sty 2p0" you 
hoor: Patenied “onder lock awe 
Big ered, Clamp slides oa or off se 
tntis Lerver 90 Oberocions ‘when not 
{ vse, Swings to sny engl, holds vee 
like’ Nos “Cr clamp, New! Dilflereat 
Sinch sine, $2  ponpald.” Guaranteed. 
Seder «pie 
H. E. CASTON, 789 Yole St., Akron 11, Ohio 
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Tae 
PENCIL SALES CO., Dept. PS-12 
1213 E. Ocean Bivé., Leag Beach, California 


Thee MODERN 
BLACKSMITH 


makes QUALITY fools 


Read a Engh a a 
toned fore Sing fw how lock 


is forge because no other 
method made them so tough and 
rugged. The sturdy blows of his hammer 
built stamina into the red-hot metal. 


E 
STARRET SQUARE 


hardened bos and edges, sxurtely 


The modern forge principle still 
builds super strength into today’s fin 
‘ext tools, Mighty forges at Urica 

the steel fibre struct 
at right) of pliers and adj 
wrenches, make them tougher, longe 
lasting. No other method has ever 
‘equalled forging! Remember this when 
you buy pliers and adjustable 
wrenches. Look for the name Urica. 


ale nd Highly ragged fre use 
fav. A PALLEY VALUE lc ONLY: = 


Tina Contr i weet od a r 


DROP FORGE AND TOOL 


‘on 
ABOVE AMMETERS HAVE 2” FACE 
ex WHE HAS 3 
SMUNTS 

IT IS NECESSARY TO USE SHUNTS, 
WITH ALU D.C. AMMETERS. 

120 Ang 308 

150 Amo. Each « 


HESTROHOUTE 


CONTINENTAL 


GAS ENGINE | 1300 om. Hos 7" te, 19 setae 
THAT FAMOUS ot 2395 


SPEED NUT—the one-piece, sel 
locking, vibration-proof fastener 

—famous throughout industry... 
NOW READY FOR HOME USE! 
Handy assortment of 10 popular sizes 
‘of SPEED NUTS and matching screws. 
‘Over 100 home repair and habbycraft 


tots ate, 
uses. Once on—they stay on! Replace ee eee 9? 
threaded nts and Tock washers 


at Greeare etnaTore 
MNERAANTPROpUETE INC PALLEY surriy co. 


PARTMENT 33m, LeVELAND 1, O80 6321 SonFernande Rood, Dept.PSA2, Glendole,t California 
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HYDRAULIC CYLIMDER SPECIAL 


SAVE-85; 


‘ALSO BE OPERATED ON Low PRES: 
SURE AIR SYSTEMS, 4" Bere, 1" 
dia piston shal, 18° stake leg 
30%" Couipped with bal bering fos. 


VARIABLE seeD UNIT 
Conia of voile 


et. Conrts high RPM. lax pone nest 
nie low RPM HIGH TORGUE OUTPUT. 


ope, Orel length ea" 
Noinom ouput. & HP. Hos 2 Yoel 


Il ake 500 Ton caninuove dy 


3000 Te. Interminant. 
AU il oe puch noe BZ 
T0 i, 


a: RYORAULIC CYLINDER 
Deve 


‘VICKERS RYORAULIC 
TRANSMISSION 
eee cet 


sng 
1200's “57S 
100 to 2ico Pat 
‘STRATO-POWER PUMP 
Win. bun veils tow 
‘Cenval valve in hood. Pos 
Wve dlolaconun stn 
i pe Sle 
lin, 2 oo 
sineeep. oF 1300, RP ot 1230 Pa, 
Pressure lit, 1290 PS! continvve, 
1400 Pt fer iS ee: Opoaten ot 1758 
RL, inert 
‘00 RPI Retaren 
or dvetion without 


CEROTER Type PUMP. 
Logon Gorter 

corciogtyovale tyne 
tonwcht woctors ee De- 
Tivra 8 6PM or 1300 RPL 
1000 Pst wh 5 HP. 
Can alte be sed ly 
rule Tid tater 3/4 


spline 
af 952 
SURPLUS waTORS 


he. sso eee Va 
ven, ae" en 
to indy ae 
fered 
ee Hava, 2. by single med 
te ton We Me eit) [strc mcs teshtone Ps 
‘an iciuge [oicper tat och ier 
strearioncvitte. BES 
hs 500. ~ Cone o NOVal A.C 


Era leelh 24 


05 hear duty cod 


‘RP isa lar laths, dope ster 


= 39% 


ne sHurts te DEOQpe | 


Ud, bar ore 


Thid  tvaly TWO IRONS in ONE!) 


00's of MONEY SAVING Gsrgaine 

rth Hechami, Heusen 

Footer, Hebei oe 

Toaig ashinry Hote 

Supplies, Mor, uber, Plontis, 

Hae esi einer 
1 Nenalin. 


PALLEY surry co siete, imag 


632), SAN FERNANDO RD. 


Derr PSAPEELENDALE L CALIF 


PIANO HINGE 


sins, fing, pet 


arGADGETEERS HEAVEN” 


LARGEST FIRM OF ITS TYPE IN THE WORLD 


“WAR SURPLUS - 


PALEY FAQOUS MES! Premed 


Balen Sereve, Geer 
int Seige & Canes YA 
Noto 18 

y 
BEARING Mix-We. 1 
20 neeie, Ball Rel 


OTHER ANCRAPY GENERATORS 


12 te 15 Vols SoAmoe’ $12.95 


731A. 77 VOLTS 


Vours:: 


TRBRASIVE end GRINDING WHEEL 
Mix ='50 pieces tnluding honing 


(CTU Facts liner sector, 4V, A.C. 
DC, £300 RP, Le HP. Seren 
osnd mer" aroha in 13) seconds. 
Coen 


wear he OVE ge 


oar coor ee OEE sare 495 


cear nox atone 79 


roses Coble — Wot Pre-Forned 
Vag = semdaner ~ Bee 
Var iz ventian 2 ae, 
‘Plex foul Cable Hemp Comer 6x19 
is 


Fe cinste GEAR sancan 
, ees 


Com a ed 
GEAR BOK VIG-1— 90" ~ Bevel er 


wae DE 


seed 
READY FOR INSTANT USEII 


‘eth Swing Nora 
Sie Song Norse 
ih Har 


‘etna valoe 
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Atomic Clock Times Bible 
[Continued from page 100] 


chore for Libby who had just finished de- 
termining an age of 3,798 years for a char- 
coal sample from Stonehenge, 6,381 years 
for a handful of grain from an Egyptian pit, 
and 11,109 years for a scrap of burned bone 
from a Paleolithic hearth. For the Isaiah job 
he selected fragments from the linen wrap- 
ping of the scroll. 


Geiger Counter Goes to Work 


Following the established practice, Libby 
burned an ounce of this material to the state 
of pure carbon. This he smeared inside the 
tube of a Geiger counter. To eliminate in- 
terference by current cosmic radiation, 
whole apparatus was shielded with thick 
blocks of steel. Then the radioactivity of the 
carbon-14 in the tube was carefully counted 
to arrive at the date when the carbon-14 
was created by the action of cosmic rays. 
In this way we get the answer to the 
Isaiah riddle 

The Dead Sea scrolls were wrapped in 
linen which was made from flax that was 
alive and breathing 1,917 years ago! 


Dead Sea Scrolls Are Oldest 


Libby, however, cautioned that this an- 
swer is not to be accepted as final and ex- 
act. The technique of dating gives an exact 
in this instance, 1,917 years—but one 

ys allow a margin of error, a cen- 
tury or two either way. Ignoring this margin 
of error, the figure of 1,917 takes us back to 
the year 34 A.D., approximate date of the 
Crucifixion. 

This dating of the Dead Sea scrolls is of 
tremendous importance to Bible scholars 
who, until now, have had no physical evi- 
dence to prove that any part of the Bible 
existed that long go. They are now re: 


the original Hebrew in the time of ah ist or 
shortly thereafter. The oldest known Biblical 
manuscript heretofore is a fragment of a 
letter of John, drafted perhaps a century 
after Christ's time. 2 

There is no such thing as an original 
manuscript or first edition of the Bible or 


any of its parts. The Bible is an omnibus 
of many books written by many authors. 
Roughly, these books date from about 1000 
B.C. to 150 A.D. 

Except for fragments, such as the John 
letter, the oldest versions available when our 
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modern Bibles were prepared have dated 
back only to the Middle Ages, to about the 
eighth or ninth century of the Christian era. 
These were copies or translations of still 
older manuscripts, dating conceivably to a 
time more than 10 centuries before Christ, 
to the time when the Ten Commandments 
and the Mosaic Code were scrawled on 
papyrus or parchment and first “published.” 


Settles 300-Year Debate 


The King James version of the Bible, 
which we read today, was translated from 
Hebrew, Aramaic and Greek versions by 54 
leamed men of the Church of England dur- 
ing the years 1604 to 1611. Experts have 
debated for 300 years over questions of 
authenticity, ity of source material and 


saiah, for instance, lived in the seventh 
century B.C. The book of Isaiah, as it ap- 
pears in our Bible, was translated from a 
Hebrew version drafted at least 14 centuries 
after the prophet's time. Thanks to carbon- 
14 and the Geiger counter, this time lapse 
has been cut approximately in half, bring- 
ing us centuries closer to the lost “first edi- 


that 
ion checks accurately against the 
older script. 


Did Cave Hold Other Treasures? 


But who were the men who stored these 


Probably religious leaders of an 
Jewish sect (the scholars say) who fled from 
invaders after hiding their religious library 
in the safest place they could find. Didn't 
ve anything to hide but scrolls in 
earthen ja isn't it possible they were wise 
men who sought to store the essence of their 
knowledge ina natural time capsule where 
it would be found and appreciated by wiser 
men, perhaps, in some distant future? 

e grim joke is that when the precious 
cache was found the bulk of it was lost in a 
few ruthless minutes under the rough feet 
of ignorant tribesmen, men who live today 
much as their ancestors lived when the cave 
at Ain el Feshkhah was sealed 20 centuries 
ago. 

But now that we know such hot and dry 
caves will preserve parchment through the 
centuries, there is hope archaeologists may 
strike such treasure again. END 


This on 


inn 


YFWZ-242-! 


omecr - MASTER MECHANIC - 


IMMEDIATE DELIVERY FOR XMAS 
ee DUTY 
are \ WELDER 


38 Pc. ‘ui 


bas feast 


; Ate 
HIGH PRESSURE 3s fe 
alae SPRAY ure 28 pe. BENCH 
vr a Bar GRINDER KIT 


‘VARIABLE SPEED 
SELECTOR 


a 


MASTER MECHANIC MFG. CO. 
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Tool head locks in any 
position, Rugged clapper 
box is adjustable. 


SOUTH BEND 
7” PRECISION SHAPER 


Precision engineered and sturdily constructed, this com- 


pact bench shaper has the built-in accuracy and rigidity Rocker ond erank with 
for rapid machining on small parts. The stroke rate per graduated eccentric ad- 
minute is higher than for larger shapers, permitting iestment for stroke, 


greater production on work within its capacity. The ease 
of setting up work in the bench shaper, its high operat- 
ing speeds, and low power consumption keep costs at a 
minimum. A number of practical attachments can be 
supplied to increase its versatility on toolroom, pro- 
duction, or maintenance work.Check coupon for literature. 


SPECIFICATIONS: RAM—Stroke length—0 to 7°. Strokes per minute (4)— 
42 to 195. Cutting speeds—3 to 114 feet per minute. 

TOOL HEAD—Vertical feed—3", Swivels—360°. Too! post opening— 
13/32" x7/8". 

TABLE—Horizontol travel—9 1/2". Vertical travel—5”. Power cross feeds 
{6)—.002 to .012". Ram clearance—1/2 to 5-1/2". Table si 3/8x5 


Guards on all pulleys and 


Rese . belts. Quick-acting belt 
VISE—Jow width—4". Jaw depth—1". Maximum opening—4”. Swivel bose, 


CHECKED: 


o 


SOUTH BEND LATHE = South Bend 22, Indiana 


Building Better Tools Since 1906 + 


280 Poruar science 


Saves You Hundreds of Dollars a Year—Slashes High Labor Costs 


- COMPLETE HOME REPAIR HAND 


i Nb di) | 
1638 iy 


You'll get back the low price of this book in the very first month you own 
it, After that, it will save you money every month of the year. You'll save 
plumber’s bills, carpenter's bills, electrician's bills, painter's bills, brick: 
layer’s bills. For with this remarkable Handbook you can easily do 
professional job of repairing or improving any part of your house — and 
SAVE UP TO 90% of what it would cost to hire the work done! 

Creahy Stale Treads ropes fo, 

Pipe Leak ead, 
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_ COMPLETE eens, 
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Fireplace ul 


HOME Seta 
“sHOW HOW" ILLUSTRATIONS—MORE THAN 1500 OF THEM—GIVE YOU CLEAR 


EASY-TO-FOLLOW GUIDANCE. Large clear pictures, drawings and diagrams show 
, ond how to tackle 


REPAIR yes [out where to stort on any job, what 
- Full dimensions are included in every working drawing. many instances you cat 
do a complete job just by following step-by directions on the illustrations, with 


ing to the text. You get complet 
of home repairs and improvements. 
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‘Stinking on exterior pani Jobs 


ine basements gd 
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